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 Obesity in the United States is becoming a problem that negatively affects the life 
expectancy of young children, which for the first time in history is moving in the wrong direction 
(Ogden et al., 2014). According to obesity trend data, obesity has tripled in children from 5% in 
1978 to 18.5% in 2016 (Anderson et al., 2019). For our students with disabilities, obesity rates 
are two times higher than students without disabilities (Neter et al., 2011). Although physical 
activity is considered an essential component of a young child’s health and development, the 
lack of physical activity attributes to the obesity problem (De Decker et al., 2014). This single-
subject, alternating treatment designed study compared the impact of a teacher led activity and a 
website, GoNoodle, interventions on students with disabilities’ step count as an indicator of 
physical activity particularly when limited access to outdoor activities is required such as during 
a pandemic. Four children with developmental disabilities participated in this study using a 
remote video platform. Results of the study suggest that both the teacher led activity and the 
GoNoodle increased physical activity in the young children with two participants increasing 
footsteps more with the GoNoodle intervention and  the two participants with the teacher led 
activity. However, participants reported that they preferred the teacher led activity. This study 
examined how teachers and families can implement digital activities to engage children with 
disabilities in physical activity when outdoor activity is limited, recess is not available, or 
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Purpose of the Study 
The purpose of this study was to compare the impact of teacher led activity and 
professionally recorded website with a compilation of songs, games, activities, and skills called 
GoNoodle on the physical activity of children with developmental delays when recess, or 
outdoor, and other gross motor alternatives are less available. This chapter addresses the 
significance of the study, wherein subsequent chapters provide the theoretical background on this 
approach as well as the study methodology, results, and discussion of findings. Specific 
information related to the games and setting of the physical activity will be introduced in the 
chapters that follow. 
Statement of the Problem 
 
           The word obesity has become commonplace in our national conversation in the United 
States. Obesity impacts people in all walks of life in our country (Centers for Disease Control 
and Prevention [CDC], 2019). The CDC (2019) defines obesity as children on the CDC growth 
chart as at or above the 95th percentile. When first looking at obesity, the statistics indicate 
significant concerns for Americans. According to the CDC (2019) from 2000 to 2017, adult 
obesity increased from 30.5% to 42.4%. Moreover, severe obesity increased from 4.7% to 9.2% 
of the population in the United States (CDC, 2019; Hales et al., 2017). There are several health 
problems that stem from obesity. Obesity can lead to increased risk for heart disease, stroke, 
type-2 diabetes, cancer, and premature death (CDC, 2019). However, obesity is preventable.  
           Children, who previously had very low rates of obesity as a group, are experiencing 
increased obesity rates. According to the World Health Organization (WHO; 2020), obesity rates 
for adolescents ages 5-19 have increased from 4% to 18% of the population globally. According 




broken into age groups, for youth ages 2-5 years old the obesity rate has increased from 13.9% in 
2000 to18.5% today (CDC, 2019). It has been found that 30.6% of children with disabilities 
under 18 years of age are overweight, which is twice as many as children without disabilities 
(Neter et al., 2011). Factors contributing to children with disabilities’ obesity include a lack of 
healthy food choices, medications that children with disabilities may take, physical limitations 
due to their disability, pain, lack of energy, and lack of accessible environments (CDC, 2019). As 
obesity continues to be a problem in this nation, it will remain a problem that impacts our young 
children with disabilities.  
  The CDC (2019) recommends that children ages 3-5 years old be active 
throughout the day. These activities help combat childhood obesity and the negative effects it 
can have on young children’s health. However, the positive impact physical activity has on 
children with disabilities are not only related to their physical well being. Physical activity 
results in higher academic achievement, appropriate behavior, better peer relations, and 
improved self-esteem (Cook et al., 2015; Lindquist et al., 2015). Conversely, a lack of physical 
activity leads to increased sadness, loneliness, anxiety, and difficulty concentrating (Cook et al., 
2015). The impacts of physical activity on young children encompasses the whole child, 
mentally and physically. From there, the benefits of physical activity for young children are 
outlined. The first benefit is the fact that physical activity lowers blood pressure, even in young 
children (CDC, 2019). Second, physical activity can reduce stress and anxiety (CDC, 2019). 
According to the CDC website, 7.1% (about 4.4 million) of children ages 3-17 years old have 
been diagnosed with anxiety and 3.2% (about 1.9 million) with depression. That is 6.3 million 
children who are affected with mental health issues and adding physical activity can reduce 
these conditions (CDC, 2019). Third, physical activity increases a child’s self-esteem. Finally, 




2019). Therefore, finding ways to increase children with disabilities physical activity is 
imperative (Arteaga et al., 2018; Cook et al., 2015).  
            As concern for obesity in early childhood has recently gained more attention, research 
combating obesity in early childhood is emerging (CDC, 2019). Since 2016, there has been an 
increased focus for research into reducing obesity in our early childhood population (Arteaga et 
al., 2018) with the National Institute of Health (NIH) calling for innovative research and 
increased funding in this area. The Institute of Education Sciences (IES) has funding grants for 
research on physical activity as well. The response to these calls has led to more studies focusing 
on ways to increase physical activity for children with and without disabilities (Brown et al., 
2009; Jin et al., 2018; Ketcheson et al., 2017; Luke et al., 2014; Ledford et al., 2016; Lee et al., 
2018; Meyer et al., 2020; Miramontez et al., 2016; Pate et al., 2016; VauCauweberghe et al., 
2012,2013; Vidone et al., 2014).  
Physical Activity  
  Physical activity is one of the recommended strategies to help combat obesity in children 
(CDC, 2019). One of the first ideas the CDC (2019) recommends for physical activity for young 
children is that it should be fun and happen regularly. The CDC (2019) recommends that 
children ages 3-5 years old should be engaged in physical activity throughout the day. Physical 
activity is even referenced in many state’s preschool or PreK standards. For example, Nevada 
Department of Education (2010) recommended that children engage in daily moderate to 
vigorous physical activity. According to the U.S. Department of Health and Human Services 
(DHHS; 2018), a reasonable target for young children should be 3 hours of activities that fall in 
the categories of light, moderate, and vigorous physical activity. DHHS also recommends that 
as children mature to 6-17 years old, they need to engage in one hour of moderate to vigorous 




children should engage in during the recommended 3 hours. Children should engage in aerobic 
activity, bone strengthening activity, and muscle strengthening. Aerobic activities include skills 
like running, jumping, hopping, or dancing. Bone strengthening activities include skills like 
running, jumping rope, or hopscotch. Muscle strengthening activities include skills like 
climbing, push ups, squatting, or tug-a-war.  
 The DHHS (2018) goes on further to suggest that children should engage in active play 
as well as structured play (CDC, 2019). Active play is often expected to occur during recess or 
at playgrounds. However current research has found that recess is becoming more sedentary 
than active for a majority of children (Brown et al., 2009; Dyment & Coleman, 2012; Jin et al., 
2018; Ketcheson 2017; Wadsworth et al., 2012). Specifically, the DHHS stated that children 
with disabilities are more likely to be inactive during recess. This statement was corroborated by 
Schenkelberg et al. (2020) in a study where children with and without disabilities were observed 
at play during recess and found that children with disabilities spent 81.5% of the time engaging 
in sedentary activities. Dyment and Coleman (2012) found that teachers thought their students 
were engaged in adequate amounts of MVPA during recess, however were really engaged in 
sedentary activities for 46.1% of the time at recess.  
 As previously stated, recess often occurs on playgrounds that have various play 
structures, open grass and blacktop areas, and equipment or gymnasiums with structured 
activities provided for children to engage in physical activity. However, children often choose to 
use equipment that allows them to be more sedentary than active (Dyment & Coleman, 2012; 
Schenkelberg et al., 2020). Sedentary activity can include sitting on a swing while an adult 
pushes a child, playing in the sandbox, or playing in the mulch (Adamo et al., 2015). Another 




playground equipment is not accessible or adapted for children with disabilities, or such 
equipment is not available in some areas for children (Kang et al., 2017). In some cases, 
children with disabilities may choose to be sedentary because they lack the skills to actively 
play at recess such as initiating social interactions (Adamo et al., 2015; Ledford et al., 2016). 
Ledford et al. (2016) found that by introducing portable equipment like balls or frisbees, 
children engaged with the equipment which then increased their physical activity at recess. 
Interventions that focused on teaching students with disabilities to use the equipment available 
at recess, increased the children’s physical activity. For example, Adamo et al. (2015) found that 
using video modeling to teach students with disabilities how to use the recess equipment and 
structures allowed for children to engage in increased physical activity at recess.  
Teacher Led Activities 
 Teachers play multiple roles in facilitating and supervising the physical activities of 
young children (Dyment & Coleman, 2012). Teachers, when surveyed have said their first job 
was supervision of students to ensure safety; and second was participating in physical activities 
with young children (Dyment & Coleman, 2012). However, when teachers are in the role of 
supervisor, studies have shown, children choose to be more sedentary (Dyment & Coleman, 
2012; Jin et al., 2018; Schlenkler et al., 2020). Therefore, looking at forms of structured physical 
activity involving teachers is worthy of further investigation. 
 Several researchers have examined the role that teachers play in instructing physical 
activity and how it affects the children’s physical activity. Gross motor skills are one of the 
areas of development that require lessons and activities that teachers present to their students 
(Ketcheson et al., 2017; Luke et al., 2018; Miramontez et al., 2016; Pate et al., 2016; Vidona et 




had on children with disabilities. Ketcheson et al. found that not only did the children’s 
locomotor skills improve, but social play increased as a result of the students mastering the 
skills and putting them to use at recess. Luke et al. (2018) used locomotor skills taught by 
teachers to increase physical activity but also to examine what affects it had on children’s 
attention span during whole group lessons. Luke et al. found the intervention increased physical 
activities but also children’s focus during group lessons following the intervention increased as 
well. Miramontez et al. (2016) had the teachers use physical activity including yoga and dance 
in the classroom in increase their student’s MVPA. They found when the teacher taught skills 
like yoga or dancing, children participated and enjoyed the lessons and students focused more 
during the group lesson following the activities. Furthermore, Pate et al. (2016) found that 
children increased their physical activity by offering the teachers the freedom to embed a 
physical activity program into their teaching style, the teachers felt that the way the study was 
presented offered them an opportunity to incorporate the program instead of feeling 
overwhelmed by another task (Pate et al., 2016). 
 Teachers have many roles in the classroom and the same is true when working on 
increasing physical activity with their students. As previously shown, teachers implement 
activities and interventions, then children participate (Ketcheson et al., 2017; Luke et al., 2018; 
Miramontez et al., 2016; Pate et al., 2016; Vidona et al., 2014). However, another role that 
teachers assume with young children is the role of participant. The teachers engage as a 
playmate and join the children in their physical activity (Brown et al., 2009; Cheung, 2020; 
Meyer et al., 2020; Wadworth et al., 2012). Brown et al. (2009) examined physical activity with 
the teacher as the initiator and the participant. Brown et al. had teachers assign children to play 




participant. Wadsworth et al. (2012) had similar results as Brown et al. (2009), where the 
teachers’ participation inspired the children to participate more. Cheung (2020) examined if the 
level of teacher activity affected the children’s level of physical activity, finding that the more 
active the teacher was at play, the more active the children were at play.  
 Teachers are strong influencers when it comes to physical activity. Teachers adopt the 
role of teaching and direct students on how to be physically active. Teachers can take on the role 
as coach and show children how to be physically active. Teachers engage in the role of playmate 
and participate right next to the students during the physical activity. There is a strong base of 
research to show teacher activities, regardless of the role, have an impact on children’s physical 
activity. 
Digitally Influenced Physical Activity 
 Teachers are not the only motivators for children when it comes to physical activity. As 
previously stated, the CDC (2019) says that physical activity for young children should be fun 
and regular. Children find video games fun and screen time for all children has recently 
increased due to education being online and the need to stay indoors (Moore et al., 2020). The 
gaming industry increased sales in 2020 by 20% during COVID-19 stay at home orders, which 
was more than movies and sports sales combined (Witkowski, 2020). Digital entertainment, 
whether offered through a console or streamed, is becoming a household norm in the United 
States (Witkowski, 2020). Then it is reasonable to examine what kind of influence digital 
mediums can have on children’s physical activity. 
 Parents and teachers alike have been forced to find other means to increase physical 
activity, especially when proper parks, equipment, or space are not available (Kang et al., 2017; 




fun and motivating to children (Delaney et al., 2019; Dinkel et al., 2017). Websites offer songs 
and activities that children can play along with and increase their physical activity (Delaney et 
al., 2019; Dinkel et al., 2017). The games often have cute characters and backgrounds that 
children can find appealing and interesting, which makes the activity fun (Delaney et al., 2019; 
Dinkel et al., 2017). The music can be updated to appeal to children and the workouts can be 
varied and involve multiple types of motor skills (DHHS, 2018). The accessibility to families 
via the internet makes it very convenient for them to find.  
 YouTube is another online tool that teachers and families are turning to in order to find 
content to get children to be active (Bulca et al., 2020; Delaney et al., 2019). Videos can be 
specific to motor activities, music, or a combination of both. Bulca et al. (2020) specifically 
used videos on YouTube to teach motor skills to children. Bulca et al. found the children 
learned the motor skills and then applied them at recess. The videos can also incorporate 
characters or people who the children like to watch and therefore be a motivator or model for 
the children. ADD a summary sentence to wrap this up similar to end of teacher influence 
section. 
Significance of the Problem 
          With the increase in childhood obesity, especially for our children with disabilities, and the 
CDC (2019) and  DHHS (2018) recommendations for immersing young children in physical 
activity throughout their day, research needs to be done to examine strategies to increase 
physical activity for these children. This study was conducted to find ways for children with 
disabilities to be active when outdoor activity is limited, recess is not available, or when children 




 Researchers have shown teacher led activities have  increased physical activity on the 
playground at recess (Adamo et al., 2015; Hoza et al., 2015; Jin et al., 2018; Schenkelberg et al., 
2020; Thomas et al., 2019). In some interventions, teachers have stayed in their role as teacher to 
teach children how to increase physical activity (Brown et al., 2009; Cheung, 2020; Luke et al., 
2014; Meyer et al., 2020; Pate et al., 2016; Wadsworth et al., 2012). Teachers have taken on the 
role of coach, managing and directing the children in the activities like yoga or dancing (Brown 
et al., 2009; Vidoni et al., 2014 Wadworth et al., 2012). Finally, teachers have taken on the role 
of participant to not only to teach the children how to participate, but to actually do the activity 
alongside the children (Brown et al., 2009; Cheung, 2020; Meyer et al., 2020; Wadworth et al., 
2012). 
 Physical activity interventions are evolving as our society evolves. With technology 
advances, interventions should incorporate this new technology. Interventions that incorporate 
websites that can be used in the children’s homes and schools to allow for physical activity 
breaks throughout the day (Delaney et al., 2019; Dinkel et al., 2017). Videos have been used to 
teach children locomotor skills that can be applied at recess, and  across different places, 
including the children’s homes (Bulca et al., 2020).  
 Upon completion of a review of the literature, it was found that teacher led activities can 
increase physical activity in children with and without disabilities (Brown et al., 2009; Cheung, 
2020; Luke et al., 2014; Meyer et al., 2020; Pate et al., 2016; Thomas et al., 2019; Wadsworth et 
al., 2012). It has also been found that parents and teachers can use digital websites to allow 
students to participate in physical activity in the limited space of their classrooms and homes 
(Bulca et al., 2020; Delaney et al., 2019; Dinkel et al., 2017). However, in the literature there is 




increase physical activity more in children with disabilities. In a time when families and teachers 
are looking for ways to help children achieve their daily physical activity recommended by the 
CDC (2019), this line of questioning is necessary to assist in preventing childhood obesity for 
our children with disabilities. 
Research Questions  
 The purpose of this study was to find digital activities to engage children with disabilities 
in physical activity when outdoor activity is limited, recess is not available, or children need to 
find ways to be active indoors. It examined which digital format had a bigger effect on the 
physical activity of children with disabilities when recess and outdoor activities were limited, in 
this case due to restrictions of COVID-19. According to Tudor-Locke et al. (2011) children ages 
4-6 years old should take 10,000-14,000 steps a day. Using this step information and the 
recommendation of immersing young children in physical activity throughout the day for young 
children and one hour of MVPA for children 5-17, this study set out to find digital ways to 
increase physical activity and measure it using children’s step count (CDC, 2019). The 
researcher used two digital formats: a recorded teacher led activity and a website with interactive 
games, songs, and activities designed to promote movement throughout the day named:  
GoNoodle. More specifically, this study answered the following questions:  
1. Is a teacher led activity or GoNoodle more effective at increasing footsteps for children 
with disabilities ages 4-6? I predict the teacher led activity will result in more footsteps. 
2. Did children prefer a teacher led activity or GoNoodle? I predict the children will prefer 
the website more because it had more music, dancing, and animated characters. 
The study used footsteps to track which format results in the most activity for each child. The 




more active in their homes. It will also look at which format children preferred through the social 
validity survey at the end of the study.  
Delimitations 
          This was a single-subject study, which requires only three to five participants, therefore 
the findings are not necessarily generalizable and will require further repetition and expansion in 
the future (Horner et al., 2005). Replication of the study in the future will allow for more 
generalizable results.There is a separation of treatments concern because both treatments were 
applied to achieve the same behavior (Gast & Leford, 2014). Carry over effect of the same 
teacher running both interventions may have influenced the results (Gast & Ledford, 2014), 
therefore two teachers were present to conduct the study in order to keep one of them from 
influencing the results. Both teachers kept a journal to ensure that any irregularities could be 
noted.  
The study took place during a global pandemic so interactions with participants were 
limited to remote digital platforms using socially distant methods and precautions. The study 
relied on parents to assist children’s access to research activities and data collection. Internet 
connections for the families could be inconsistent since the study relied on the families’ internet 
services, as well as what technology the families used to view the interventions, such as iPad, 
Chromebook, etc. The team ensured that different digital platforms were available to find the 
most convenient platform for the parents with the technology they had available to use for the 
intervention.  
The participants were chosen using a convenience sample of volunteers through social 
media recruitment and were familiar with the researcher, as well as the teacher model. The team 




families volunteered to participate by responding to the Facebook post. The PI was involved in 
the recruitment procedures to ensure all volunteers chosen to participate and did not feel coerced. 
Definition of Terms  
Developmental Delay (DD):  Term used to describe qualifying individuals who receive special 
education services and related services through Individuals with Disabilities Education Act Part 
B. Children whose ages range from 3–9 years and  demonstrated delays in one or more of the 
following areas: cognitive, fine motor, gross motor, communication, self-help, and 
social/behavioral. Each state defines DD and has appropriate diagnostic instruments and 
procedures for determining eligibility. Due to these delays the students, require special education 
services provided to them in an Individualized Education Program (Batshaw et al., 2013).  
GoNoodle:  The website referred to in this study is: https://app.gonoodle.com/login. GoNoodle 
is a website that includes a video library with videos to encourage physical activity with short 
interactive activities, games, and songs.  
Google Meet:  This is an online video conferencing app used to administer the interventions.  
Model: A character, teacher, or person who demonstrates moves or actions that children need to 
follow in order to participate in the activity.  
MVPA: Moderate-to-Vigorous Activity which is a category of activity intensity (U.S. 
Department of Health and Human Services & U.S. Department of Education, 2008). 
Physical Activity:  This term refers to the movement of the body and how it uses energy. There 
are different degrees of activity:  sedentary, mild, moderate, and vigorous. According to the 
CDC(2019) children should be immersed in activity that is lightly active, mildly active, 
moderately active, and vigorous throughout their day, as children reach the age of 5 expectations 




Playlist:  This refers to the specific songs and activities used on the Go Noodle website for this 
study.  
Remote Video Platform:  Online video conference apps that were used to administer the 
interventions. The two apps used were: Zoom app and Google Meet. 
Teacher Led Activities:  In this format the teachers demonstrated for the children the 
movements and they repeated the actions with the teachers on the screen in order to play the 
game.  
Tracker:  The device used to determine the child’s footsteps during the recess period. It is used 
the graph the students’ activity during this study.  
Website:  The website referred to in this study is:  https://app.gonoodle.com/login.  
Young Children with Disabilities:  Children ages 4-6 years old who receive services under 
IDEA Part B (2004) and have an Individualized Education Program.  







 The purpose of this chapter was to examine research that has been done related to 
physical activity in children with disabilities. As previously discussed, childhood obesity is a 
problem facing the United States and therefore there is a need to help children achieve their daily 
physical activity (CDC, 2019). This literature review examined research that specifically 
included research that examined ways to increase children’s physical activity for young children 
with and without disabilities. Included are studies are both young children with and without 
disabilities because there is a lack of research that focused solely on children with disabilities.  
Literature Review Process 
Search Process 
 The search terms selected were systematically searched through three online databases 
(e.g., Academic Search Premier, Education Full Text, ERIC) for empirical and peer-reviewed 
research. Each database was searched separately. Once a result list was generated for each 
database, the results were compared to find any duplicate articles across result lists. The search 
included the following terms: physical activity, gross motor activity, gross motor development, 
psycho motor, early childhood, young children, teacher-led, interval training, MVPA, website, 
GoNoodle, Brain Break, disability, teacher implemented, teacher model, animated model, 
website, training, preschooler, game, digital games, physical activity intervention, PA 
intervention, and modeling. Alternative forms of terms such as physical active** and motor 
develop** were also used to ensure all relevant literature was included. A search was run 
combining terms of with Boolean operator physical activity ,or gross motor, or psycho motor, or 
early childhood, or disability, or young children. Then results were compared with Boolean 




young children, or physical activity, or gross motor activity, or gross motor development, or 
early childhood, or young children, or disability. Then results were compared with a Boolean 
operator of and. A search was run combining terms of with Boolean operator and with physical 
activity, or teacher model, or teacher-led, training, or preschooler, or game, or early childhood, 
or GoNoodle, or young children, or disability. Then results were compared with Boolean 
operator of and. A search was run combining terms of with Boolean operator with teacher, or 
physical activity intervention, or interval training, or young children, or disability. Then results 
were compared with Boolean operator of and. A search was run combining terms of with 
Boolean operator and with digital, or website, or brain break, or physical activity, or young 
children. Then results were compared with a Boolean operator of and. A search was run 
combining terms of with Boolean operator and with physical activity, or gross motor activity, or 
gross motor development, or psycho motor, or early childhood, or young children, or teacher-led, 
or interval training, or teacher model, or MVPA. Then results were were compared with Boolean 
operator of and. 
Inclusion/ Exclusion Criteria  
 All duplicated results were removed resulting in 256 articles. When reviewing articles for 
eligibility, titles, keywords, abstracts, and method sections were scanned, for the inclusion or 
exclusion in this review. The following criteria was used to select articles for inclusion in this 
review: (a) published in English between 2005 and 2020; (b) published in a peer-reviewed 
academic journal; (c) age of participants was limited to 3-8 years old; (d) includes children with 
or without a disability; and (e) focused on physical activity. Non-empirical articles, literature 




articles were included within this literature review (see Table 1). These studies were read, 
annotated, and analyzed for content to design the current dissertation and questions.  
 
Table 1 
Literature Review Articles 
Author & Date Method Topic Sample 




Examined intervention to 
increase physical activity and 
increased participation in 
typical activities with typical 
peers and quality of life long-
term. 
 
3 children with 
disabilities 
 





Compared preschool children 
with and without disabilities 
related to differences in motor 
competence, perceived motor 
competence, body mass 
index, and physical activity. 
 
28 children with 
disabilities 
31 peers without 
disabilities 




Examined how to increase 
preschoolers’ MVPA on the 
playground using teacher 
implemented activities. 
 
5 children without 
disability 




Examined the effect of using 
digital physical exercise 
videos on preschool 
children’s locomotor skills. 
 
906 total children 
442 intervention group 
464 control group 
Cheung (2020) Randomized 
Control 
Compared the physical 
activity of children in a 
structured physical education 
class taught by an active 




12 preschool teachers 




Examined the efficacy of an 
intervention involving the 
provision of educator-led 
energizers to increase MVPA. 
Protocol called for an 
intervention and 





Author & Date Method Topic Sample 
 
Dinkel et al. 
(2017) 
Survey Examined physical activity 
from the teacher’s perspective 
and how teachers 
implemented physical activity 
in the classroom. 
 
59 teachers (preschool 
to grade 8) 




Compared effects of a before 
school physical activity 
program and a sedentary 
classroom-based program for 
young children at risk for 
ADHD. 
 
202 children grades 
kindergarten to second;  
Jin et al. (2018) Survey Examined if school-based 
physical activity programs 
positively influenced general 
health through participation in 
physical activity. 
 
241 children with 
disabilities 
Kang et al. 
(2017) 
Survey Compare environmental 
barriers perceived by parents 
of children with disabilities 
and peers. 
 
142 parents of children 
with disabilities 
192 parents of peers 
92 boys with a 
disability 
109 peers 




Explored the relationship 
between physical activity and 
motor skills in young children 
with and without ASD. 
 
34 children with ASD  
19 peers 




Measured the efficacy of 
intensive motor skill 
intervention with physical 
activity, and socializing in 
children with ASD. 
 
20 children with ASD  




Examined results for 
increases in peer engagement 
or use of materials, social 
interactions, proximal play, 
and MVPA. 
 
2 children with 
disabilities 
Lee et al. (2018) Single 
Subject 
Compared the effects of 
locomotor activities and 




Author & Date Method Topic Sample 
object manipulation activities 
on children with ASD. 
 




Examined if physical activity 
impacts on-task behavior of 
young children with 
disabilities during a teacher-
led group activity. 
 






Examined the effect of 
embedding physical activity 
has on on-task behavior. 
 
3 children 
Pate et al. (2016) Random 
Control 
Examined physical activity in 
preschools to increase levels 
of MVPA. 
 







between physical and social 
environmental features of 
preschools and physical 




34 preschool children 
with developmental 
disabilities 
Thomas et al. 
(2019) 
Comparative  Compared MVPA of children 
with ASD to peers. 
 








physical activity levels and 
the effect of lesson content, 
teacher behavior, and the 
environment on their levels of 
physical activity. 
 
586 preschoolers  
Van 
Cauwenberghe 
et al. (2013) 
Observational  Examined the difference 
between sedentary time in 
preschool on days with and 
without structured physical 
activity led by a teacher. 
 
200 preschoolers 




Examined the effectiveness of 
implementing the Maze 
approach in conjunction with 
station activities and it 




Author & Date Method Topic Sample 
showed positive effects on 
preschoolers’ balance and 
coordination skills. 
 
Wadsworth et al. 
(2012) 
Case Study Examined the incorporation 
of classroom-based physical 
activity breaks in preschool 
settings. 





Summary of Study Characteristics 
Participants included across the 24 included studies were 196 children with disabilities, 
1487 peers without disabilities, 142 parents of children with disabilities, and 192 parents of 
peers. Of the studies included, 20 of them took place in schools. The methods used were one case 
study (Wadsworth et al., 2012); five single subject (Adamo et al., 2015; Brown et al., 2009; 
Ledford et al., 2016; Lee et al., 2018; Miramontez et al., 2016); one descriptive analytic (Brian et 
al., 2018); five randomized control (Bulca et al., 2020; Cheung, 2020; Hoza et al., 2015; Pate et 
al., 2016; Vidoni et al., 2014); one protocol study (Delaney et al., 2019); two quasi-experimental 
studies (Ketcheson et al., 2017, 2018); two cross sectional (Schenkelberg et al., 2020; Van 
Cauwenberghe et al 2012); a comparative (Thomas et al., 2019); and an observational (Van 
Cauwenberghe et al., 2013). To measure physical activity, four methods were used in the 
literature including coded intervals (Adamo et al., 2015; Brown et al., 2009; Ledford et al., 2016; 
Lee et al., 2018; Schenkelberg et al., 2020); accelerometer or pedometers that measure footsteps 
(Brian et al., 2018; Cheung, 2020; Ketcheson et al., 2017, 2018; Pate et al., 2016; Van 
Cauwenberghe et al., 2013); standardized? gross motor tests (Bulca et al., 2020; Hoza et al., 




Miramontez et al., 2016;). Thus several different measures can be used to track physical activity. 
Research has documented that accelerometers and pedometers have been used in the same 
studies to confirm that both instruments are valid and accurate to measure physical activity 
(Cardon & De Bourdeaudhuij, 2007; Ono et al., 2015; Vale et al., 2015).  
Factors that Impact Physical Activity in Young Children 
According to statistics, young children with disabilities have a higher risk for obesity 
(Neter et al., 2011). Some factors that contribute to children with disabilities’ obesity include 
medications that children with disabilities may take, physical limitations due to their disability, 
pain, lack of energy, and lack of accessible environments (CDC, 2019). However, researchers 
suggest that when interventions were put in place to compensate for these factors, children with 
and without disabilities achieved positive results (Ketcheson et al., 2017; Thomas et al., 2019). 
In some cases, children with disabilities achieved higher levels of MVPA and were more 
successful at the intervention than peers (Brian et al., 2018). Seven of the included studies 
specifically examined factors that impact young children’s physical activity (list the 7 citations 
here). Across studies these factors included disability, motor competence, perceived motor 
competence, aerobic capacity, resources, environment, adaptive equipment, transportation, video 
modeling, small group therapies, and one-on- one therapies. 
Comparing Young Children’s Physical Activity  
In a study done by Thomas et al. (2019), examined the levels of MVPA of students with 
autism spectrum disorder (ASD) and the levels of MVPA of peers. In comparing the two groups, 
Thomas et al. observed which variables affected MVPA including physical conditions like sleep 
difficulty or attention deficit disorder severity, as well as environmental conditions like being 




old in Australia, within the sample 33 were children with ASD. The children’s MVPA was 
monitored using average weekly levels of MVPA obtained through the use of ActiGraph 
accelerometers model wGT3X+BT. Parents of the subjects were given a survey in which they 
were asked children’s date of birth and gender. The parents were also asked about individual, 
familial, and physical environment domain variables which could be associated with the MVPA 
of their children. The Conners Parent Rating Scale–Revised: Long Form (CPRS–R: L) was used 
to measure the total score of ADHD symptoms in the participants. The Wechsler Preschool and 
Primary Scales of Intelligence IV Australian (WPPSI-IV) was used to assess intelligence in 
children, however if children with ASD were not able to complete the WWPPSI-IV, the 
Psychoeducational Profile 3 (PEP-3) provided a cognitive developmental age for those children 
unable to do the WWPPSI-IV. To assess children’s sleep problems, The Child Sleep Habits 
Questionnaire (CSHQ) was used. Finally, the Healthy Activity Preschool and Primary Years 
(HAPPY) survey was used to report test-retest reliability. Using previously established protocols 
for accelerometer use, Thomas et al. used 15 second intervals to document the children’s 
physical activity.  
 Thomas et al. (2019) found no significant differences between participants in 
demographic or child characteristics. Overall, included in the study, there were a higher 
percentage of boys with ASD (n=31) than the group of peers which consisted of boys (n=11) and 
girls (n=12). The children with ASD had a higher percentage of children with an intellectual 
disability (25%) as opposed to children without a disability (4%). 
 Results showed that after controlling for gender or age, there were no significant 
differences in MVPA between the two groups of children. Children with ASD with an 




only. For children with autism, no correlation was found between IQ score and MVPA. When 
looking at The Child Sleep Habits questionnaire, child behavioral sleep problems negatively 
affected MVPA in children with ASD. For parental satisfaction with the children’s physical 
activity levels, only children with ASD had a positive effect on their MVPA. Parents that were 
constrained, meaning the parents did not feel they had the time to dedicate to their child with 
ASD because of the care they provided for their other children, did have a negative effect on the 
participant’s MVPA. For children without disabilities, free play in the backyard did not make a 
significant difference in MVPA. However for children with disabilities, backyard play made a 
significant difference.  
 A different comparative study by Brian et al. (2018) used a descriptive-analytic design of 
secondary data to determine which factors (e.g., motor competence, perceived motor 
competence, disability) predicted physical activity behaviors of preschool children. Participants 
in the study were (N=59) from a Head Start center in the southern United States. The secondary 
data analysis included children ages 3-5 years with a median age of 4.6 and included 32 girls and 
27 boys. There were 28 children with disabilities, which included 23 children with a 
developmental delay, 11 children with a speech language disorder, four children with an 
intellectual disability, seven children with ADHD, two children with other health impairments, 
and three children with emotional disturbance. The Test of Gross Motor Development-second 
edition (TGMD-2) was used to determine the children’s gross motor development. To assess the 
participant’s perceived motor competence, the Pictoral Scale of Perceived Movement Skill 
Competence (PSPMSC) for young children assessment was used. Body Mass Index (BMI) was 
calculated using a norm-referenced measurement calculated by using the child’s weight. To 




worn for 7 consecutive days from the time the child woke up and taken off when the child went 
to sleep and was also removed during the day if the child was swimming or bathing. The 
accelerometers used a 15 second count and was used to establish the child’s physical activity as 
light, moderate, and vigorous. 
 Brian et al. (2018) found that children with disabilities had greater amounts of MVPA, 
(M = 672.06, SD = 255.08; range = 173–1,328 min) than peers without disabilities (M= 466.92, 
SD = 242.06; range = 159–1,080 min). There were no significant differences in motor 
competence or perceived motor competence among children with or without disabilities. There 
were also no significant differences across gender. In this study, the BMI of the children with 
disabilities was in the 25th percentile and the peers were with in the 50th percentile, but both were 
considered within the healthy weight range for children.  
 Brian et al. (2018) discovered that regardless of disability, physical activity could be 
achieved regardless of perceived motor competence. The researchers noted that there was a need 
to develop and implement strategies in young children with disabilities to teach motor control 
and perceived motor competence. The strategies could include training educational professionals 
who teach these skills. This study also brought awareness to the impact that low levels of motor 
control and perceived motor competence can have on inactivity and obesity later in life. 
 In a similar study, Ketcheson et al. (2018) measured physical activity and motor skills of 
young children with ASD and compared these results with the physical activity of peers without 
disabilities. The goal of the objective measurement was to justify the need for community-based 
interventions that increase physical activity early in the development of children with ASD. 
Participants between the ages of 26-62 months with an average age of 42.5 months were 




average age of 47.42 months and met the ASD criteria based on the Autism Diagnostic 
Observation Schedule (ADOS). Participants had to be able to complete physical and motor 
activity requirements for the study. Researchers administered the MSEL test to determine their 
IQ, and assist researchers in administering the appropriate module of ADOS. The PDMS-2 was 
used to evaluate each participant to measure their gross and fine motor skills. The PDMS-2 
measured six sub-tests: stationary, locomotion, object manipulation, grasping, and visual-motor 
integration. All tests were done within a half day, except the objective measurement of physical 
activity which was done for one week in the participant’s home using an ActiGraph GTX3x+ 
accelerometer. The accelerometer was worn 10 hours a day and only removed when the child 
slept or got wet, for example bathing or swimming.  
 Ketcheson et al. (2018) compared the groups by the percentage of time spent in physical 
activity. Secondly, the researchers compared the relationship of motor quotients as measured by 
the PDMS-2 in each of the five categories. Children with ASD spent less time in sedentary 
physical activity than their peers (t(52) = 4.57, p< 0.001). Children with ASD spent a majority of 
time in light physical activity and more time than their peers in light physical activity (t(52) = 
−5.25, p< 0.001). Children with ASD spent most of their time in moderate physical activity 
(t(52) = −4.02, p< 0.001). Finally, the children with ASD participated in longer bouts of MVPA 
than peers (t(52) = −3.81, p< 0.001). For motor scores, the peer group achieved more significant 
gross motor skills (t(52) = 5.72, p< 0.001), fine (t(52) = 4.12, p< 0.001), and total motor skills 
(t(52) = 5.83, p< 0.001), compared to the children with ASD, regardless of the severity of their 
autism. There was no relationship between the physical levels and motor skills for both groups.  
 Unlike other studies, Ketcheson et al. (2018) found that both groups exceeded the 




recommended MVPA, their results indicated that the children spent a majority of their time in 
sedentary activity. However, the results confirmed that children with ASD did spend more time 
physically active than their peers.  
In another study, Hoza et al. (2015) compared two interventions in a before school 
program, a physical activity intervention and a sedentary classroom-based intervention on 
behavior, moodiness, and peer functioning with children at risk for ADHD and children without 
disabilities. The research sample included 202 students in kindergarten, first, and second grade 
with ages ranging from 4.44 to 8.90 years old, with a median age of 6.83. The study occurred in 
two small cities in the United States. The preliminary screening was a two-step process of the 
parents providing consent and the teachers completing the ADHD-IV Rating Scale. If the results 
of the test were in the 90th percentile, the participant was eligible for the secondary screening. 
The secondary screening was an in-person screening, which utilized the Mental Health 
Diagnostic Interview Schedule for Children Version IV (DISC-IV), a structured diagnostic 
interview. For the purpose of this study, only the ADHD modules were administered. 
Additionally, participants had to have a non-verbal total IQ that was 1.5 SD below the mean on 
the Kaufman Bried Intelligence Test, 2nd Edition (KBIT-2) and no current developmental 
disorder, seizure disorder, medical conditions affecting physical activity, or taking medications 
for ADHD in the last 6 months. The parent had to be English-speaking with phone access. 
Participants were randomly assigned to the before-school interventions, physical activity 
(nADHD-risk=49; nTD=55) or sedentary classroom (nADHD-risk=45; nTD=53) over 12 weeks 
between the winter and spring months. The physical activity intervention was 31 minutes and 
consisted of a 2-minute large group activity, a three 9-minute small group stations, and a second 




cut out a frog, decorate the frog, assemble the frog, and clean up activity. There were specific 
manuals created by the researchers for the physical activity lessons and sedentary activity 
lessons.  
 Hoza et al. (2015) assessed the participants in the physical activities fitness level using 
the Progressing Aerobic Cardiovascular Endurance Run (PACER), that consists of a pre and post 
test 15-meter shuttle run segments done in decreasing time increments. Symptom severity was 
collected pre and post intervention from the ADHD-IV Rating. Moodiness and peer functioning 
were calculated using Pelham’s PMC to assess moodiness in the study. Subscales for 
problematic behavior, disturbing others, fights, frequently interrupts, bossy, teases or calls out, 
and refuses to participate were used to rate peer functioning.  
 Hoza et al. (2015) found no mean-level intervention differences between groups for 
either the ADHD-risk or TD group, although parents and teachers reported higher levels of 
moodiness and peer problems in the ADHD-risk group than the TD group. Participation mean 
rate overall differed by intervention group (e.g.,physical activity 83%, sedentary classroom 
88%). Hoza et al. found the physical activity ADHD-at risk intervention group had a 
participation rate of 76%, whereas the control group was 89%. In the sedentary classroom 
intervention, participation for the ADHD-at risk group was 86% and peers without disabilities 
were 90%. A significant time by intervention group interaction confirmed that there was 
increased aerobic capacity for the physical activity group with a mean of 2.12 increase in aerobic 
capacity versus the sedentary intervention group with a mean of 0.74. Teachers and caregivers 
reported a decrease in hyperactivity and inattentive activity during the course of the study. In 
moodiness, improvements were greater for the ADHD-risk group, however parents of both 




reported reductions in problematic peer functioning, behavior with peers, and peer reputation. 
However, teachers reported a decrease in problematic peer behavior but no change in peer 
reputation. There was a time and status interaction reduction for the ADHD-risk group behavior 
with peers (F(1, 198) = 8.05, p =.005, η2partial = .04); peer reputation (F(1, 198) = 5.50, p = .02, 
η2partial = .03). Peer functioning did not vary because of the intervention.  
 Hoza et al. (2015) provided support for physical activity for improving deficits caused by 
ADHD in young children. However, it was also found that there were improvements by peers in 
the same areas. The authors suggested that classroom training for students in attending to and 
following teacher instructions and appropriately participating in classroom activities could be an 
intervention strategy for students. The authors noted that without a no-treatment group, they 
cannot rule out maturation and regression from impacting the results. 
Environmental and Structural Factors  
Through structured interviews, Kang et al. (2017) examined environmental barriers as 
perceived by parents of preschool children with and without disabilities in Taiwan. Participants 
were from 11 cities or counties in Taiwan. There were 92 boys, mean age of 4.09 years, with a 
disability and developmental delay. There were 109 boys without disabilities with a mean age of 
3.86 years. There were 142 families who responded. The CASE-C assessed the physical, social, 
and attitudinal environment on participation in daily activities and problems with support, 
assistance, or resources. Some CASE-C items applied to schools and others to programs in the 
community (e.g. childcare, preschool). Parent participants answered a set of family and child 
demographic questions and completed the CASE-C by interview.  
Kang et al. (2019) found parents of children with disabilities perceived higher impacts of 




There were significant differences in the groups for six items, except crime/violence outside the 
home. Parents of children with disabilities were more likely indicated insufficient programs 
provided by the school, outside the home, and government agencies. Additionally, parents of 
children with disabilities needed more information about their child’s diagnosis and intervention, 
as well as perceiving problems with finances. For attitudes, assistance, and support, parents with 
children with disabilities perceived more problems with attitudes of community members, 
inadequate assistance and supports, and sports at school. For physical design and access, there 
were significant differences between the groups with families of children with disabilities. The 
families with children with disabilities reported challenges for sufficient transportation; assistive 
devices or equipment; design and layout of the home; and design and layout outside the home, 
where as families of children without disabilities did not report such concerns. 
 Kang et al. (2019) found parents identified environmental barriers as financial, social and 
physical; even though they had low impact for both groups. Parents of children with disabilities 
indicated they were under financial stress in the interview that stemmed from parents having 
lower levels of income because they resigned from their jobs to take care of children with 
disabilities. The negative social attitudes were associated with being uncomfortable with how 
people looked at their children out in public. Negative social attitudes were associated with the 
lack of physical environments accessible to their children with disabilities. Kang et al. stated this 
could be in the form of transportation systems or assistive devices and equipment.  
In a study conducted by Jin et al. (2018), they examined student’s enjoyment of school-
based physical activity programs and if it positively influenced general health through daily 
participation for older and younger children with disabilities. Specifically, Jin et al. conducted an 




sedentary behavior such as age, gender, income, TV viewing, and computer use. Data were 
extracted using age, gender, income, TV watching, and computer use to understand demographic 
interaction on sedentary behavior. Data were obtained on the numbers of days children 
participated in 60 minutes as day of MVPA, how much children enjoyed school physical activity 
during both recess and physical education, as well as general health. Of the 241 children with 
disabilities that participated, 39.8% were categorized as overweight. Jin et al. looked specifically 
at what the overweight participants daily schedule included. The overweight participants 
reported spending on average 3.4 hours a day watching TV or using a computer, which were  
sedentary activities. Of the overweight sample, 34.4% reported being in excellent health and 
65.6% stated they were less than excellent. The 34.4% in excellent health reported being 
physical activity 39% of the day, and said they were physically active 60 minutes a day, 7 days a 
week; 20.8% said they active 5 days a week; and 10.4% said they were active 3 days a week. In 
the younger children, 51.9% engaged in daily physical activity and reported that 84.5% enjoyed 
recess.  
From these results, Jin et al. (2018) concluded there was a greater need for opportunities 
to be physically active for students with disabilities. Additionally, the results indicated 
unstructured recess did not offer opportunities for effective motor skill training. There was no 
evidence that unstructured recess influenced general health through physical activity. In fact, Jin 
et al. found unstructured recess encouraged more sedentary behavior in students. Jin et al. 
recommended that teachers need to have systematic training on skills to facilitate physical 
activity which results in increased physical activity for our students with disabilities. 
In another study, Schenkelberg et al. (2020) examined young children with 




features of preschools on their physical activity. This cross-sectional study featured a 
convenience sample of 34 preschools in the southeastern United States. To assess physical 
activity behaviors in children with disabilities, the Observational System for Recording Physical 
Activity in Children-Developmental Disabilities version (OSRAC-DD) was used. Before the 
study began, researchers were provided with the classroom’s schedule  to develop a  schedule 
that allowed children to be observed across classroom settings. 
 Schenkelberg et al. (2020) visited the preschool for 5 consecutive days for data 
collection. Children were observed for 20 minutes, which consisted of 30 second coding 
intervals using a focal-child momentary time sampling protocol. During the intervals, there was a 
5 second observation followed by 25 second recording allowing for two coding intervals per 
minute. According to the OSRAC-DD, physical activity was based on levels of intensity: 
sedentary (levels 1 and 2), light (level 3), and moderate-to-vigorous (level 4-5). The MVPA was 
calculated across physical and social environmental contexts.  
 Schenkelberg et al. (2020) observed the each children for an average of 332.9 coding 
intervals, which was approximately 166.5 minutes, coding 11,310 intervals all together. The 
children’s activity was coded as 81.5% sedentary, 16.1% light, and 2.4% were MVPA. Half of 
the observations included behaviors including sitting, standing, and walking. Children engaged 
in repetitive, stereo-typed behavior for 5.3% of the observation intervals. Preschoolers with 
disabilities spent 79.6% of the time indoors, with 88% of that time being sedentary with less than 
1% in MVPA. For the 18.1% of outdoor observations, children with disabilities’ physical activity 
was light 30.9% of the time and in MVPA 9.2% of the time. However, across all behavior 
contexts, children with disabilities were in one-on-one therapy with adults for 24.5% of the 




active than in the group time activities. During these sessions, children with disabilities were 
involved in physical, occupational, speech, applied behavior analysis, and music therapy. The 
sessions were held in open spaces like hallways or empty classrooms, all spaces that have been 
associated with increased levels of physical activity among peers, confirming the influence social 
environment had over physical activity during adult and child-initiated activities for children 
with disabilities.  
Summary of Studies on Factors of Physical Activity  
Physical activity, as was discussed, as an essential to a healthy lifestyle, but there are 
multiple factors that contribute to the achievement of physical activity. Research has informed 
and driven changes through the examination of children in motion during recess. The assumption 
that children with disabilities cannot achieve the same levels of MVPA as peers could be inferred 
by the obesity data that have been presented. However, according to the reviewed studies 
specifically comparing children with disabilities to peers without disabilities, it was found that 
children with ASD achieved the same levels of MVPA as peers in a comparative study (Brian et 
al., 2015; Ketcheson et al., 2018; Thomas et al., 2019). ). Consequently, during the motor 
intervention, children with ASD did not achieve the same motor competence mastery as peers, 
yet still had higher MVPA (Brian et al., 2018; Hoza et al., 2015). Thus driving the need to 
continue looking at interventions that focus on motor skills for young children with disabilities. 
Environmental factors and structures of interventions were observed in the literature. In 
the research with young children and their families’ perspectives of obstacles were discussed. 
Families cited a lack of accessible environments as a concern in their children’s physical activity 
development (Kang et al., 2019). However, when recess areas were available in schools, children 




Consequently, structured physical activity at recess achieved higher levels of physical activity 
for children with disabilities (Jin et al., 2018). It was also noted that children with disabilities 
were often in therapy sessions with physical therapists, occupational therapists, and other 
professionals, during these sessions children with disabilities were more active, out of necessity 
because it was either a small group or individualized lesson (Schenkelberg et al., 2020). 
Synthesizing this information leads to the idea that an individualized intervention focused on 
physical activity could lead to higher levels of MVPA for children with disabilities.  
Teacher Led Physical Activities 
Children need 60 minutes a day of MVPA, but this activity can occur throughout the day 
and not necessarily all in one period of time during the day (CDC, 2019). As previously 
discussed in this literature review, children with disabilities can achieve as much, if not more, 
MVPA than their peers (Brian et al., 2018; Hoza et al., 2015; Ketcheson et al., 2018; Thomas et 
al., 2019). Thus it was necessary to utilize research on teacher led activities for peers to establish 
a base for this study. Research presented in this upcoming section contains interventions 
implemented by teachers to increase physical activity in children with and without disabilities. 
This section will discuss 13 studies that focus on interventions, programs, and positive outcomes 
that have resulted from studies done with teacher-led physical activity (Adamo et al., 2015; 
Brown et al., 2009;  Cheung, 2020; Ketcheson et al., 2017; Ledford et al., 2016; Luke et al., 
2018; Miramontez et al., 2016; Pate et al., 2016; Van Cauwenberghe et al., 2012, 2013; Vidoni et 
al., 2014; Wadsworth et al., 2012). 
Teacher Led Motor Skill Interventions 
Ketcheson et al. (2017) conducted a pilot study to find a way to measure the efficacy of a 




while maintaining a low child to instructor ratio. Participants with ASD were included based the 
ADOS-2 including being between 4-6 years old, able to participate in the motor skills 
assessment, and lived close to the testing center. Children who participated in any gross motor or 
physical activity program outside of school were excluded. Participants were randomly enrolled 
in the experimental or control group,. The experimental group participated in the intervention 
and the control group followed their typical summer routine with no intervention. The 
participants took the MSEL, a standardized test that measure cognitive functioning for children 
birth to 68 months. The test includes non-verbal problem solving, fine motor, receptive language, 
and expressive language components, however the gross motor component was not administered. 
The language scores were used to select the most appropriate ADOS-2 module. The parents 
participated in the Vineland Adaptive Behavior Scale-2 (VABS-2) to measure the children’s 
overall adaptive behavior administered by the research team. The TGMD-2 was used to measure 
fundamental motor skills of participants, including locomotor skills and object control skills. An 
ActiGraph GT2X+ was used to measure physical activity of participants. Physical activity was 
collected for a week of pre-intervention, a week of post intervention, and then a four-week post 
intervention. The accelerometer was worn during the hours the child was awake and only taken 
off when changing, showering, or the child was uncomfortable, a 15 second epoch was used for 
the children. The experimental group had the Playground Observation of Peer Engagement 
(POPE) administered to them.  
 The experimental group participated in intervention for 4 hours a day, 5 days a week for 
8 weeks during the summer with an instructor to child ratio of 1:1 in the morning and small 
groups in the afternoon. There was a weekly rotation between object control and locomotor 




while the control group received no intervention. The TGMD-2 was given bi-weekly to the 
experimental group to document motor skill change. Both the experimental and control group 
returned for the post-intervention assessment to document changes in motor skills and physical 
activity. 
 Ketcheson et al. (2017) noted during baseline that there were no statistical differences in 
BMI, IQ, and adaptive behavior between the experimental group and the control group. 
Following intervention, for the experimental group there was statistically significant differences 
in locomotor (F(1, 14) = 10.07, p< 0.001, partial η2 = 0.42), object control (F(1, 14) = 12.90, p< 
0.001, par-tial η2 = 0.48), and gross quotient (F(1, 14) = 15.61 p< 0.01, partial η2 = 0.53). Raw 
locomotor skill continued to improve for weeks 2-4 (t(1, 10) = 2.48, p< 0.001), and gains 
continued through all 8 weeks of the intervention (weeks 2–6, 2–8; p < 0.05). Raw object control 
skills had similar statistical significance from baseline (t(1, 10) = 2.42, p < 0.05). Socialization 
outcomes were statistically significant with decreased minutes of solitary play (F(4, 8.76) = 7.94, 
p< 0.01). There were no significant results for joint engagement, parallel play, or onlooking. 
There was no significant change in the control group. By utilizing the intervention, Ketcheson et 
al. found there was an improvement in locomotor and object control also decreases in solitary 
play. 
 In a different study, Vidoni et al. (2014) examined teachers’ acceptability for 
implementing the Maze approach. The purpose of the study was to examine the effectiveness of 
implementing the Maze approach in conjunction with station activities and it showed positive 
effects on preschoolers’ balance and coordination skills. The Maze approach used 15 movement 
activities that included fitness skill components like balance, coordination, and power. It also 




Handbook provides directions to create circuits that can be adjusted based on physical space. It is 
designed to develop and refine fundamental motor skills during structured physical activity time. 
There were 33 participants between the ages of 3.9-5.0 years old. The study took place in the 
southern region of the United States at a metropolitan university-based childcare center. The 
children were randomly placed in the experimental or control group, therefore there were 15 in 
the control group and 18 in the experimental group. There were four teachers who were selected 
for each of the experimental and control groups. The intervention consisted of structured 
physical activity which ran 11 weeks for 30 minutes per day. The program ran for 52 sessions. 
The experimental group participated in the physical activity room of the childcare facility. The 
program consisted of a 15-minute obstacle course and 15 minutes of station activities. The 
teachers received the weekly plans for this program in the Maze Handbook prior to the 
implementation sessions. Each Monday the program was changed, modified, or started new 
activities that remained the same for the week. The repetition for the week was accompanied by 
explanations, demonstrations, prompts, feedback, and additional demonstrations if necessary. 
The control group participated in an unstructured recess for 30 minutes a day, which was already 
in place at the childcare. 
 Vidoni et al. (2014) used the Bruinicks-Oseretsky Test of Motor Proficiency 2nd edition 
(BOT-2) for the pre and post test measures of this study. Both groups were found homogenous in 
motor proficiency and BOT-2 scaled scores were not significant between groups. There was 
improvement in motor skills for both groups, control (p=.02) and experimental (p=001). 
However, the improvement for the experimental group was greater than the control group 
(p=.04). Specifically, the experimental group improved in tapping feet and fingers, standing on a 




the intervention procedures were acceptable and improved their children’s motor skills. Thus, the 
study improved motor skills and increased physical activity in preschoolers.  
In a single subject study, Adamo et al. (2015) created an intervention to increase physical 
activity that may lead to increased participation in typical activities with peers and increase 
participants’ quality of life long-term. The study was an A-B-A-B withdrawal design between 
treatments of video modeling, prompts, and reinforcement. During baseline, children were 
watched for 10 minutes of recess. Three children were chosen for participation in the study based 
on their lack of MVPA during recess. Ramona, a 39-month-old, engaged in MVPA 6.6% of the 
time, she preferred to play in the mulch or slowly meander around. Andrew, a 46-month-old, 
engaged in MVPA 10.6% of the time, but preferred to sit on the playground structure. He would 
occasionally climb the steps and go down the slide. Justin, a 63-month-old, engaged in MVPA 
for 1% of the time and preferred to play in the mulch or sit in a swing and be pushed by an adult. 
 A camcorder was used to record peers, as peer models in the video intervention, the video 
showed subject how to participate in seven active physical activities used during intervention. 
The videos were an average of 16.8 seconds that depicted a peer engaged in an activity and 
ended with the child saying, “Now you do it.”  Next, an iPad was set up on the playground for 
target students to use that showed two activity pictures to choose from and the child then chose 
one of the activities. Once they touched the picture, the video played showing a peer on the video 
demonstrating how to do a physical activity, then the child on the video says, “Now you do it”. 
An adult would follow the child to the playground to prompt and praise the child while they 
attempted to do the physical activity that the video had shown. The child returned to the iPad and 




If they chose yes, a reinforcer cartoon played, and if they chose no, the video was repeated and 
the target child tried again.  
 The results for all three participants were an increase in MVPA during intervention and 
decrease when the intervention was withdrawn. Justin engaged in low levels of MVPA during 
the first intervention period, however in the second intervention period he had more unprompted 
MVPA. Andrew had increases in prompted and unprompted MVPA during the first intervention 
and stayed stable with that in the second intervention period. Ramon had higher and more 
variable MVPA but no increase in trend. The results indicate the video models increased the 
MVPA in the students when they had the models but did not carry over when the models were 
removed. 
Active Teacher Led Activities  
Brown et al. (2009) examined how to increase preschoolers’ MVPA on the playground 
using teacher implemented activities. Brown et al. reported the results of two single subject 
studies. Brown et al. used an ABAB design for both studies. Both studies were conducted in 
classrooms that used the Plan-Do High Scope approach. Before each study, children gathered 
with the teachers to discuss how important it was to include MVPA in their everyday lives. Then 
they discussed how they would play dance party and track team on the playground. The dance 
party intervention required students gather with the teacher on the grass area and have a dance 
party to music. The teacher started the game by inviting the students to “Come to my dance 
party.”  The teacher encouraged the students to dance using verbal positive reinforcement for 
their dancing. The track team intervention required them to gather as a team with the teacher, and 
they ran around the grass area together. This game was also teacher initiated by the teacher 




to participate in the game. After the game, the students gathered and congratulated each other, 
and received a sticker. The Observational System of Recording Physical Activities in 
Preschoolers (OSRAP) was used in a momentary-time sampling of direct observations of 
students using 5 seconds to observe physical activity and 25 seconds to record the activity of the 
individual students.  
Brown et al. (2009), used an ABAB design. Baseline (A) was recess, part of the 
classroom school day for the three children. Treatment (B) was participating in the group 
activity, whether it was track team or dance party. Amy had a baseline of 0-80% with a mean of 
23% of MVPA; her intervention was 60-90% with a mean of 75%. Claire had a baseline of 0-
50% of MVPA; her intervention was 60-100% with a mean of 80%. Bill had a baseline of 7-35% 
MVPA; and an intervention of 70%. All three showed an increase of MVPA during intervention. 
However during baseline, their activity levels dropped back down indicating there was no 
carryover. 
In the second study presented in Brown et al. (2009), they used a single subject A-B-A-B 
treatment design. The second study was done with two different students. This study was a 
replication of the first study. The teacher alternated the group intervention and recess as part of 
the regular class day for the students, just like the first study. Alexis had a baseline MVPA of 0-
20% with a mean of 10%; of the group activity intervention her MVPA was 80-100% with a 
mean of 92%. Keisha had a baseline MVPA of 0-30% with a mean of 10%; her intervention 
MVPA was 50-90% with mean of 72%. 
The results in both studies showed a high interest in the teacher implemented physical 




were involved in the teacher led game. The author noted that one of the games, dance party, 
could be played indoors, and could still achieve the same results for MVPA  
In a study by Van Cauwenberghe et al. (2012), they used a cross sectional study to 
examine preschoolers’ physical activity levels and the effect of lesson content, teacher behavior, 
and the environment on their levels of physical activity. The study examined physical education 
class for 586 preschoolers, with an average age of 5 years 4 months. The preschoolers were fitted 
with accelerometers and class would be run normally with no interference from the researchers. 
The equipment used in the class was categorized into fixed equipment, throwing equipment, 
jumping equipment, construction equipment, or bicycles. At the end of class, the accelerometers 
were collected. The final step measured the area used for the physical education class using a 
tape measure. The System of Observing Fitness Instruction Time (SOFIT) measurement tool 
measured preschooler’s physical activity level. Specifically, it measured at how time is allotted 
to various tasks and goals. Using the tool, researchers recorded how the teachers spent their time 
during the lesson. Lessons were coded by content:  general content, knowledge content, fitness 
content, game play, or free play. Finally, they used accelerometer data to categorize the students’ 
activity levels as light, moderate, or vigorous. 
Van Cauwenberghe et al. (2012) found that the classes’ physical activity levels were: 
sedentary 54% of the time and active 46% of the time: engaged in light activity 13%, in 
moderate activity 13%, and in vigorous activity 20% of the time. When the class period was 
analyzed for content, it was noted that the majority of teaching time was devoted to instruction 
on physical education knowledge and content. For example, during class children often sat and 
watched the teacher give explanations of activities which was sedentary even though it was 




be less utilized in class and increased fitness content would allow students to be more active 
during the lessons. They additionally suggested that standing during instruction would provide 
an active way to instruct the students. Obstacles, throwing equipment, and obstruction equipment 
used in classes wielded the most MVPA for students. However, this type of equipment often 
requires more space to be used and larger areas provided more opportunities for physical 
activity. Overall, Van Cauwenberghe et al. concluded that greater levels of physical activity were 
attainable in physical education classes by devoting less time to content knowledge, less 
management time for the teachers, more space, and increased use of equipment. 
In an additional study, Van Cauwenberghe et al. (2013) examined the difference between 
sedentary time in preschool on days with and without structured physical activity led by a 
teacher. This observational study was conducted with one preschool class that had structured 
physical activity and one class that did not have structured physical activity. The classes were 
continued with no interruption from the research team. The researchers gathered data on their 
physical activity based on their daily schedules. The students were fitted with GT1M ActiGraph 
accelerometers to track their activity. Data were collected in two phases between November 
2008 to March 2009 and a second from October 2010 to January 2011. The results showed that 
activity levels during structured physical activity broke down to sedentary (8%), light physical 
activity (16.9%), MVPA (25.6%), and light MVPA (21.6%). It was calculated that structured 
physical activity had 64% more MVPA than unstructured. Van Cauwenberghe et al. (2013) 
concluded teacher led lessons decreased sedentary levels in preschoolers. 
 A similar study done by Cheung (2020) compared the physical activity of children in a 
structured physical education class taught by an active teacher and a structured physical 




effect of school size, gender, and the activity level of the teacher and how it affected the activity 
level of the children. A case-control design was used to examine the physical activity of teachers 
and preschool students using a pedometer in Hong Kong. Twelve preschools used the program 
AEROFit in their physical education classes. Each principal randomly chose one class with 
children aged 4-6 years old and their teachers which included 134 boys, 114 girls, and 12 
preschool teachers. The AEROFit program consisted of four 30-minute teaching sessions which 
consisted of a 5-minute warm up, 20-minute exercise routine, and a 5-minute cool down. The 
classes took place indoors in a physical education area. Teachers were trained by an instructor 
how to introduce the content and the teaching plan. The plan included the exercise routine for 
four sessions, which included two initial plans that taught the children the routine and two final 
sessions of practice and was scheduled over four weeks. Physical activity levels were taken for 
the teachers and the students, as well as BMI measurements for the children. Results showed 152 
(61.3%) children had an active teacher and 96 (38.7%) had a less active teacher. There were no 
significant differences in age, weight, height, or BMI of the groups regardless of the teacher 
activity level. Physical activity levels did differ. Children in class with an active teacher took 
1712 steps, versus those with a less active teacher took 951 steps. When examining gender 
differences, Cheung found that boys took more steps on average than girls. Boys averaged 1508 
steps in physical education class, whereas girls averaged 1312. This was consistent whether the 
instructor was active: boys 1795 average steps and girls 1608 average steps; or if the instructor 
was less active: boys 1010 average steps and girls 889 average steps. Accordingly, regardless of 
gender the active teacher role model elicited more steps than the less active teacher role model as 
seen by these results. The findings of Cheung shows that active teacher role models inspire more 




In a single subject study, Ledford et al. (2016) compared a “business-as-usual” baseline 
condition to a low- and high-effort intervention. During this study Ledford et al. examined 
results for increases in peer engagement or use of materials, social interactions, proximal play, 
and MVPA. Two boys with disabilities were included in the study, Axel was 55 months with 
ASD, and Ben was 56 months with ASD. The setting was a rectangular playground with four 
large play structures, three swing sets, large empty space, a sandbox, and a gazebo. The 
playground had portable equipment that was used by the children. Data were collected using an 
ActiGraph accelerometer for physical activity. Data for social behaviors was tracked using 
Direct Assessment Tracking Application (DATA). Observers documented social interactions 
with a 10 second momentary time sampling.  
During the low-effort intervention, the teacher provided five predetermined materials to 
be used as randomized portable materials in the common area when students arrived at recess, 
the teacher told the students what the five specific materials were and that they were available to 
play with. The teacher then interacted with the target students for 2 minutes, during which time, 
two of the five interactions were the teacher reminding the student they could play with the 
portable materials. Following that, the teacher gave positive feedback or made neutral 
statements.  
The high effort intervention, or structured choices intervention, was designed to increase 
physical activity and social behaviors. The teacher offered children two portable materials every 
2 to 3 minutes there were six to ten specific activities used for this study. The child made choices 
by touching, verbalizing, or taking the portable material, the teacher helped set up the materials 
but did not prompt their usage or praise it. When the child stopped using the material, the teacher 




use any of the materials that had been presented for the 10-minute session and could switch 
between materials if they chose. 
The enhanced intervention was implemented during the final phase of the study. The 
enhanced intervention was also the only intervention conducted simultaneously with both 
subjects. It immediately followed the alternating interventions for Ben and was 5 weeks later for 
Axel. This was similar to the high effort intervention. The teacher prompted students physically 
or verbally to engage in physical activity every 2 minutes. Social interactions or engagement 
were scored when the child engaged in them independently and proximal play even when 
prompted. 
Results showed Ben with an overlap between baseline and the low effort intervention. 
Ben was engaged 80% of the sessions. During the final condition Ben’s rate of engagement was 
stable between 60%-80%. Axel engaged for approximately 50-75% of the observation period. 
During the final condition Axel’s engagement was 60%-80%. For both students’ visual analysis 
showed a clear separation between condition with the high effort condition being the superior 
treatment for both. 
Proximal play was measured using duration recording. Axel did not engage in proximal 
play and Ben engaged 0-20% of the time. Social interactions were absent during baseline for 
both participants. Only Axel engaged in 0-2 interactions during the low effort intervention. 
During the high effort intervention Axel engaged in 1-4 interactions per session and Ben in 3-4 
interactions per session. For MVPA, in baseline Axel engaged in it 20%-35% of the session. 
During the alternating treatment it was 15%-40%. For Ben in baseline MVPA was 35%-45% of 




Ledford et al. (2016) found engagement, proximal play, and social interactions were 
higher in the high effort intervention. Thus, offering those structured choices with portable 
materials increased engagement, proximal play and social interactions. The physical activity data 
were more variable as structured choices increased, the percentage of MVPA increased, when 
the students were appropriately engaged.  
In a similar school study, Pate et al. (2016) examined a physical activity in preschools to 
increase levels of MVPA using the Study of Health and Activity in Preschool Environments 
(SHAPES) program. The program looked at healthy behavior and how it is influenced factors 
operating at multiple levels: individual, institutional, social, and physical. The study included 16 
preschools both public and private, eight control and eight intervention sites. The teachers were 
trained to use SHAPES. However, they were encouraged to fit it to their teaching style, 
classroom, and students. The key elements of the program were structured teacher led physical 
activity and the inclusion of structured and unstructured opportunities in the classroom, 
structured and unstructured physical activity at recess, and physical activity integrated into pre-
academic lessons. Finally, environmental elements including teacher verbal encouragement and 
physical activity supplies were included. The GT1M and GT3X ActiGraphs were used to label 
the children’s physical activity as sedentary, light, or moderate to vigorous. Physical Activity 
Energy Expenditures (PAEE) were calculated by converting accelerometry counts every 15 
seconds to an estimated oxygen consumption and kilocalories expended per minute by the 
subjects.  
Pate et al. (2016) found the intervention implemented by the teachers in the study, in a 
flexible and adaptive way, in fact increased the MVPA in their children. The children in the 




which is equivalent to 5 minutes of time per day. However, they did not find a significant 
difference in light or sedentary behavior from control to experimental group. Results of the study 
indicated the intervention group had an effected PAEE, which added 68 kilocalories a day or 342 
kilocalories per week for children weighing approximately 19kg spending 6 hours per day in 
preschool. This was significant because healthy effects of physical activity on PAEE have been 
linked to long term effects for children.  
 In a different study, Lee et al. (2018) compared the effects of locomotor activities and 
object manipulation activities on children with ASD. The study took place in the midwestern 
United States with three boys: Thomas (3 years), Aiden ( 6 years), and Blake (6 years). A multi-
element design was used to examine which condition resulted in the most intervals of stereotypic 
behavior. The independent variable was either locomotor activities or object manipulation 
activities. The dependent variable was the percentage of 10 second intervals with stereotypic 
behavior. Additionally, task engagement was defined as appropriate when it was exhibited in 
compliance with the investigator’s directions. A preference assessment was done to identify 
moderately preferred items for the participants to engage with during the study. Also, a 
functional analysis session was conducted each day and consisted of four 5-minute conditions 
(e.g.,attention, demand, play, alone). During the functional analysis, students during the attention 
condition students were not instructed and low preferred items were present. During the demand 
condition, participants were instructed to complete work that was moderate to difficult, they 
were provided 30 second breaks. During the play condition, participants were offered highly 
preferred items, while verbal praise was offered for their actions. During the alone condition, 
children were in the room with the examiner, but the examiner was behind a low partition out of 




 The intervention session consisted of three 5 minute components that were done:  pre-
physical activity, physical activity, and post physical activity. Lee et al. (2014) ensured that only 
a minute elapsed between activities and that the conditions were alternated between locomotor 
and object manipulation. Each participant had 16 test sessions, eight of each condition, and that 
pre and post physical activity sessions consisted of structure playtime with moderately preferred 
items. During pre-physical activity, moderately desired toys were offered and encouraged 
verbally every 10 seconds. During physical activity session there were no preferred items, and 
the child was directed to participate in locomotor or object manipulation activities. Post physical 
activity session was with moderately desired objects again, and similar prompts were used.  
 Lee et al. (2018) found Thomas engaged in higher percentages of stereotypical behavior 
during object manipulation post physical activity sessions (49%) compared to locomotor 
physical activity sessions (29%). Aiden engaged in higher percentages of stereotypical behavior 
during object manipulation (75%) compared to locomotor (49%). Blake showed a decreasing 
trend for both conditions with locomotor condition (29%) and object manipulation (56%). 
Differential effects of the physical activity type on engagement were unclear. Thomas engaged 
during locomotor 49% compared to object manipulation 44%. Blake’s engagement during object 
manipulation was 90% compared to locomotor which was 68%. Aiden engaged in high levels of 
locomotor 91% compared to object manipulation 90%. Locomotor achieved lower levels of 
stereotypic behavior than object manipulation. These results support the desirable effects of 
intense locomotor activity as reported by previous studies.  
 A study done by Wadsworth et al. (2012), used case study approach examining the 
incorporation of classroom-based physical activity breaks in preschool settings. This study was 




nine children in each childcare center participating in the study for a total of 18 children. 
Children wore accelerometers to track their physical activity level during both intervention days 
and non-intervention days. The accelerometers detected movement every 15 seconds and were 
worn the entire day the children were at the childcare centers. The study was conducted 4 days 
per week, 2 days for intervention and 2 days for non-intervention data. The intervention 
incorporated two daily 10-minute activity breaks, a morning break, and an afternoon break. The 
breaks consisted of a 2-minute warm up, a 6-minute physical movement activity, and finally a 2-
minute cool down. A sample of the warm up activities were jumping jacks, touch your toes or 
the sky, and arm circles. A few examples of physical activity were cycling, bunny hops, scissor 
jumps, and balancing acts repeated three times. Some examples of the cool down were yoga 
poses, stretching activities, and deep breathing. These breaks were added to the childcare center 
curriculum. The children continued to participate in 45–90-minute recess times throughout the 
day. 
 Wadsworth et al. (2012) found that in the first childcare center the physical activity 
breaks accounted for 69% of the children’s MVPA per day. In the second childcare center, it 
accounted for 90% of the children’s daily MVPA. Thus, even though the children had outdoor 
recess, the intervention still had a major impact on the children’s MVPA. When broken into 
minutes during a typical day, preschoolers in the first childcare center averaged 5 minutes per 
day of MVPA and in the second childcare center averaged 14.5 minutes per day of MVPA. On 
non-intervention days, the children averaged 0-1.5 minutes indoors in MVPA per day. On days 
the children had the physical activity intervention, they averaged between 4-10 minutes per day 
of MVPA inside. Wadsworth et al. pointed out that this result may seem insignificant but when 




minutes per academic year. The researchers noted that this was an advantageous intervention 
because it was required little teacher training or additional expenses to implement.  
 The results of the study done by Wadworth et al. (2012) summarized the best way to 
implement this intervention was in the classroom with teachers as models of physical activity. 
The best time to implement this physical activity break was between activities such as going 
from small group to whole group activities. Next, Wadsworth et al. suggested reviewing the rules 
before the intervention. Finally, they listed the activities used in the classroom intervention so it 
could be replicated. Wadworth et al. stated this intervention focused on increasing physical 
activity but they mentioned that teachers could incorporate listening, memory, math, and 
language skills into the breaks. They also stated this intervention was a way to incorporate 
physical activity when the weather prohibited outdoor play.  
Teacher Led Activities That Help Focus 
Miramontez et al. (2016) examined the effect of embedding physical activity to achieve 
on-task behavior. Miramontez et al. compared which types of physical activities had the most 
effect for on-task behavior, and which intervention was easiest to implement and sustain in a 
kindergarten classroom. There were three participants with ASD in the study: Paul (5 years 10 
months), Nate (6 years and one month), and Liam (6 years and one month). Children were given 
the Peabody Picture Vocabulary Test, 4th Edition (PPVT 4), results showed Paul had a standard 
score of 69, Nate had a standard score of 94, and Liam had no score. However, all students 
communicated in full sentences. 
 Using an alternating treatment, Miramontez et al. (2016) compared three different types 
of circle time activities. During intervention three treatments were administered: yoga, dance 




activity at a table. Momentary time sampling was used to collect on-task behavior in 10 second 
increments. A MotivAider was used to signal the 10 second time increments. No treatment was 
used more than two days consecutively.  
 Miramontez et al. (2016) reported Paul to have the largest change during intervention. 
His baseline average of on-task behavior was 53%. Following yoga, Paul averaged 92% on task 
during the journal activity. Following dance party, Paul averaged 83% on-task behavior during 
the journal activity and 45% on task during after book reading . Liam’s baseline average of on-
task behavior was 44%. Following yoga, Liam averaged 55% on task during the journal activity. 
Following dance party, Liam averaged 66% on-task behavior during the journal activity. 
Following the book reading, Liam averaged 42% on task during the journal activity. Nate’s 
baseline average of on-task behavior was 48%. Following yoga, Nate averaged 73% on task 
during the journal activity. Following dance party, Nate averaged 79% on-task behavior during 
the journal activity. Following the book reading, Nate, who only experienced it once due to 
absences, was  on task 45% of the time during the journal activity. Nate had five absences during 
the intervention which may have affected the data. All the kindergarteners in the class 
participated in the social validity of the study and resulted in 19 children who chose dance party 
as their favorite, nine who chose yoga, and one who chose book reading. Of the three 
participants Liam chose yoga, while Paul and Nate chose dance party. Teachers found the 
interventions easy, children had increased on-task behavior, and teachers planned to continue 
using the interventions.  
In a similar focused study, Luke et al. (2014) examined if physical activity impacts on-
task behavior of young children with disabilities during a teacher-led group activity. The study 




old with a significant developmental delay. A withdrawal design was used to evaluate a 20-
minute antecedent physical activity on children’s on-task behavior during a teacher-directed 
group activity. An A-B-A-B format was used, with (A) being seated center activities and (B) 
being physical activity that was teacher inspired but not specifically taught lessons, children were 
encouraged to be in constant movement. The teacher-directed group activity consisted of a 
review of the calendar and days of the week, reciting a poem, a movement song, book reading, 
and an additional movement song. An initial direction was always given followed by general 
prompts or praise statements.  
 Luke et al. (2014) used momentary time sampling every 15 seconds to calculate the 
percentage of time participants were on task. Data were collected for 20 sessions broken into 6 
days of seated center activities, 4 days of initial physical activity, 5 days of seated center 
activities, and finally 5 days of the final physical activity phase. Bo’s on-task behavior in 
baseline was 49.5% , then increased in level and trend with a mean of 69.7% and during physical 
activity to 79.9%. Stephan’s baseline attention was 55.8% and increased to 79.9% during 
physical activity. Bo’s baseline was 65% in baseline, then increased to 88.5% in physical 
activity. Bill increased his attention into the 85% to 91% range but was missing data points due 
to absence. Ron’s on-task behavior during baseline was 48.6% and increased to 76.5% during 
physical activity. Overall, all participants increased on-task behaviors during intervention and 
decreased on-task behavior when going back to seated center time. Upon return to intervention, 
all subjects increased again. Thus, confirming that physical activity improved on-task behavior 
during group lessons.  




 Throughout the literature on teacher led interventions, there were positive effects from 
student involvement. Studies found the free choice physical activity leads to more sedentary 
activity and that when teachers were trained to lead physical activity, they inspire higher levels 
of physical activity (Brown et al., 2009; Jin et al., 2018; Pate et al, 2016;). Researchers found 
that motor skill interventions improved skills for students, increased socialization, and increased 
MVPA (Ketcheson et al., 2017). Physical activities led by teachers did not have to be long 
classes; when implemented in small bouts by well trained teachers it was just as effective at 
increasing MVPA in students with and without disabilities (Brown et al., 2009; Miramontez et 
al., 2016; Wadsworth et al., 2012). Including teachers as leaders, as well as participants has a 
positive effect on increasing physical activity in children with and without disabilities (Brown et 
al., 2009; Cheung, 2020; Wadsworth et al., 2012).  
Teachers can also structure lessons, equipment, and choices to elicit more physical 
activity out of their students (Ledford et al., 2016; Luke et al., 2014; Pate et al., 2016; Van 
Cauwenberghe et al., 2012; Van Cauwenberghe et al., 2013;; Vidone et al., 2014; Wadsworth et 
al., 2012). Teacher led activities can inspire MVPA, like was found by Lee et al. (2018), 
specifically locomotor activities which had higher MVPA than object manipulation. These 
activities do not need to be complex; they can be simple classroom interventions that incorporate 
gross motor movements like jumping jacks or toe touches (Wadsworth et al., 2012). Teacher led 
interventions can have positive results like increased on-task behavior and inclusion with peers 
(Lee et al., 2018; Luke et al., 2014). Also, the physical activity can incorporate physical practices 
like yoga or breathing exercises that can give children tools to help refocus themselves to learn 
(Wadsworth et al., 2012). 




 Teachers are driving factors when it comes to physical activity, however they are not the 
only way physical activity is inspired in schools. Many teachers look to digital platforms to find 
new and innovative ways to include physical activity throughout the day to help children achieve 
their 60 minutes a day of physical activity (CDC, 2019). Thanks to the availability of technology 
in schools and homes many online resources are becoming available to help inspire physical 
activity (Bulca et al., 2020; Delaney et al., 2019; Dinkel et al., 2017). However, research in this 
area is fairly new to early childhood. This section will present research on how teachers used 
digital videos to teach locomotor skills (Bulca et al., 2020). It will investigate how teachers are 
using digital sites to allow for short breaks throughout the day to include physical activity 
(Delaney et al., 2019). Finally, how teachers view the changes that these digital formats are 
working within their classrooms (Dinkel et al., 2017). 
Physical Activity Using Websites 
Bulca et al. (2020) examined what effect using digital physical exercise videos had on 
preschool children’s locomotor skills. In this study, 906 children, with an average age of 64.58 
months, were randomly assigned to a control or intervention group. The intervention group 
consisted of 442 children. The Test of Gross Motor Development (TGMD-2) was used to 
measure gross motor development levels in groups of four to five children for the pretest. The 
teachers of the intervention classes were trained to implement the videos in their classes. The 
children in the intervention group watched and performed the locomotor movements in the 
videos for 15 minutes per day for 3 days. The content of the videos was prepared with a research 
team consisting of movement education experts and early school experts to ensure content 




 Bulca et al. (2020) found that the intervention group improved their locomotor skills from 
48.27 ± 8.66 to 59.85 ± 9.48 and the control group had very little change from 48.82 ± 9.47 to 
51.85 ± 9.48. The digital video instruction was found to be statistically significant between the 
intervention and control groups [F(1–905) = 34.036, p<0.05]. It was found that between the 
intervention and control groups, there was no significant difference in the pre-test. However, the 
post-test results showed a statistically significant increase in the total average scores for the 
intervention group. Bulca et al. found positive results from implementing digital physical 
exercise videos in a preschool setting with increases in locomotor skills. 
Delaney et al. (2019) published a protocol that looked at energizers, much like brain 
breaks, to increase physical activity throughout the school day for preschoolers. The protocol 
assessed the efficacy of an intervention involving the provision of educator-led energizers to 
increase MVPA in early childhood education and care (ECEC). Energizers were brief structured 
physical activity sessions led by teachers. The design for the study was a parallel cluster 
randomized trial design. The design called for an intervention group and a control group of 
children in an ECEC. Children’s activity was tracked using an accelerometer. Baseline occurred 
3 days before data collection. There would also be a cognitive assessment and a parent survey. 
The intervention was conducted within the children’s 6-hour school day. Teachers would 
implement a 5-minute energizer three times during the day to promote MVPA. The energizers 
incorporated running, jumping, skipping, or hopping and be adapted based on the ability and age 
of the children. It included music and screen-based games like GoNoodle and YouTube. 
Included in the intervention would be 60 suggested energizer cards to use for ideas for MVPA 
activities. Delaney et al. provided additional support to teachers. These supports included 




with a provision of educational resources specifically for this study with tailored telephone 
support. The control group followed the typical curriculum. An accelerometer would be used to 
measure MVPA. Students’ total physical activity would be calculated and the results placed into 
three categories including light, moderate, and vigorous. Additional measures included total 
activity counts and mean sedentary counts while in the ECEC. Upon completion of the 
intervention, Early Years Toolbox app was utilized to ascertain children’s cognitive functioning. 
Measures of cognitive functioning included inhibition, visual/special working memory, cognitive 
shifting, phonological working memory, executive functioning, and vocabulary. A strength of 
this protocol was that provided short bursts of MVPA and uses tools like GoNoodle. 
Teachers Opinions of Digital Physical Activity 
Dinkel et al. (2017) examined physical activity from the teacher’s perspective and how 
teachers implemented physical activity in the classroom. Dinkel et al. observed what other 
influences affected the teachers in implementing this physical activity. Dinkel et al. did a mixed 
methods, cross sectional study that included a 38-question survey to find out how often the 
teachers used physical activity in their classes and what kinds or types of physical activities. This 
was followed by interviews with teachers about intrapersonal, interpersonal, organizational, 
community, and public policy. Originally 346 responses were received from teachers to the 
initial survey. There were 59 teachers from preschool to eight grade that participated in this 
study. 
In Dinkel et al. (2017) all participants stated that they incorporated physical activity into 
the day when their students needed a break. However, the rationale for including breaks varied 
across participants. Some teachers felt it was a good break between academic content and used it 




for their students as they thought that the kids did not move enough during the school day. 
Others stated that when they incorporated moving in the lesson, the children remembered the 
information better than without movement. Finally, when asked what type of activities they 
incorporated for this break, more than half of the teachers stated they used websites like 
GoNoodle.  
When asked what some of the barriers were to implementing physical activity or “brain 
breaks” as some of the teachers referred to them, the most common answer was time. There were 
also infrastructural concerns like physical space, technology, and resources. The respondents also 
wanted more research to support the practice of implementing physical activity in their 
classrooms. From interpersonal factors, half of the interviewees thought their colleagues were 
not using physical activities in their classrooms. This was a common response since the teachers 
felt that it was rare to have any type of collaboration with their colleagues about physical activity 
in the classroom. This theme was also be identified in the organizational factor responses, as far 
as the uncertainty of opinions of physical activity in the classroom. The teachers were unsure of 
what their administrator’s opinions were on physical activity in the classroom. Most stated that 
they thought their administration was positive but were no definitive response, the same was true 
of what their district’s opinion on physical activity in the class. When asked about community 
factors and ways they could support the teachers, again there were mixed responses. Some of the 
respondents stated they did not want support or the community involved. Others said the 
community could donate money or resources. The final section was policy factors, however 
teachers were unaware of any policies about physical activity in the classroom.  
Overall, Dinkel et al. (2017) found that teachers were indeed positive about physical 




more about implementing physical activity into their classrooms. It was noted that some said 
students were reluctant to participate but this was found more in the upper grades versus the 
lower grades. But the most significant finding was the lack of knowledge on support and policy 
surrounding physical activity in the classroom. Dinkel recommended that a more comprehensive 
examination of the issues related to increasing physical activity in the classroom.  
Summary of Digitally Influenced Physical Activity  
Though digitally influenced physical activity is still very new in early childhood, the 
studies in this section confirmed that using different digital mediums had positive effects on 
children’s physical activity in practice and according to the teachers implementing the activities 
(Bulca et al., 2020; Delaney et al., 2019; Dinkel et al., 2017). Teachers used digital websites to 
incorporate physical activity throughout the day in their classrooms (Bulca et al., 2020; Delaney 
et al., 2019; Dinkel et al., 2017). Teachers found the websites easy to use in short bouts, while 
time consuming, were important to children’s concentration and physical activity (Dinkel et al., 
2017). Two sites that were mentioned in multiple studies were YouTube and GoNoodle (Bulca et 
al., 2020; Delaney et al., 2019; Dinkel et al., 2017). Teachers discovered the use of websites like 
YouTube, helped children increase their locomotor skills which, as previously mentioned, helps 
increase physical activity in children with disabilities (Bulca et al., 2020; Ketcheson et al., 2017; 
Vidoni et al., 2014). 
Discussion 
 Physical activity is effective at improving a child’s BMI and helps fight childhood 
obesity (Hoza et al., 2015). This review of existing research concluded that children with and 
without disabilities achieved the same amounts of MVPA during interventions (Brian et al., 




activity in small groups or one-to-one therapy (Schenkelberg et al., 2020). The lack of accessible 
outdoor areas or equipment to children with disabilities was an obstacle that families found 
impeded their children with disabilities’ ability to achieve physical activity in the community 
(Kang et al., 2019). Thus, clarifying the need to find interventions that would allow children with 
disabilities the opportunity to achieve their physical activity, possibly in small group or 
individual interventions. 
In addition to identifying barriers to physical activity for young children, researchers also 
examined factors that facilitated physical activity. Recess being a part of a child’s school day 
was thought to be enough for children to achieve MVPA that maintains healthy BMIs, but 
researchers have repeatedly shown that children engaged in more sedentary activity at recess (Jin 
et al., 2018; VanCauweberghe et al., 2013) and needed structured activities to achieve higher 
MVPA (Adamo et al., 2015; Brown et al., 2009; Jin et al., 2018; Ketcheson et al, 2017; Vidoni et 
al., 2014). Teacher led interventions have successively increased children’s physical activity 
(Brown et al., 2009; Jin et al., 2018 Ketcheson et al., 2017; Miramontez et al., 2016; Pate et al., 
2016; Van Cauwenberghe et al., 2013; Vidone, 2014). For example, teachers who focused on 
learning skills and were actively involved with their students during physical activities helped 
students achieve higher levels of MVPA (Cheung, 2020). Teacher led activities like dance, yoga, 
and track, done during group activities, were more likely to increase physical activity in young 
children (Brown et al., 2009; Miramontez et al., 2016). Hence, teachers should be considered a 
powerful agent to impacting children’s activity levels.  
More recently, studies showed that children who interacted with videos and websites that 
taught locomotor skills achieved locomotor skill and higher levels of MVPA (Bulca et al., 2020; 




limited space and time while helping teachers incorporate short bouts of physical activity 
throughout the day to achieve their daily physical activity (Bulca et al., 2020; Dinkel et al., 
2017). ThusAs a result of using digital interventions has increased physical activity in young 
children but has not been explored specifically with children with disabilities (Bulca et al., 2020; 
Dinkel et al., 2017). 
Gaps in the Current Research Base  
There is a lack of studies focused on children with disabilities and their ability to increase 
their physical activity. Children need to be physically active in order to maintain a lifestyle that 
will help to combat childhood obesity (Duvinage et al., 2014). Interventions have shown that 
children with disabilities can increase their physical activity, especially when focused on the 
individuals in single subject studies (Adamo et al., 2015; Brown et al., 2009; Ledford et al., 
2016; Luke et al., 2014). The single subject interventions worked on skills that children could 
carry over into their daily life, whether they were playground interventions or classroom 
interventions (Adamo et al., 2015; Brown et al., 2009; Ledford et al., 2016; Luke et al., 2014).  
The ideas and methods used in these single subject studies were applied to remote digital 
platform interventions that included online resources. The lack of interventions using digital 
resources was apparent in the fact that very little research was found using these interventions 
with children with disabilities (Bulca et al., 2020; Delaney et al., 2019; Dinkel, 2017). However, 
these types of interventions are ideal over a remote digital platform for children with disabilities 
in a single subject intervention.  
Children with disabilities were involved in the single subject interventions discussed and 
achieved increases in physical activity (Adamo et al., 2015; Brown et al., 2009; Ledford et al., 




used regularly in the children’s play to help combat childhood obesity. Therefore, a single 
subject study using an intervention that allowed the teacher to conduct the intervention over a 
remote digital platform should have similar results in increasing physical activity. Adamo et al. 
(2015) used a video modeling intervention run by a teacher to increase children’s physical 
activity on the playground. The intervention had the children watch a model on a screen then the 
child repeated the action, this same concept can be applied on a remote digital platform.  
The settings of all of the intervention studies included in this review were in school 
settings. However, the interventions could be applied to other settings, like a child’s home. Small 
group interventions and one-on-one interventions were observed to have more effect on children 
with disabilities and their physical activity (Shenkelberg et al., 2020). It stands to reason, many 
of the interventions discussed could be implemented at home. Miramontez et al. (2016) explored 
yoga and dance, both activities that can be done in a child’s home. The idea of using YouTube to 
show children activities or games to play within their home is a feasible idea for children (Bulca 
et al., 2020). Also, the idea of short bursts of activity and breaking up the day with fun physical 
activity breaks are practices parents can do within the home (Wadsworth et al., 2012). The 
exploration of home interventions is extremely important for our young children who spend a 
majority of time at home and especially during a pandemic when outdoor recess or even in 
person classes are not available to the children (Moore et al., 2020).  
Conclusion 
 This literature review explored the research related to the increasing of physical activity 
for young children with and without disabilities disabilities (Brown et al., 2009; Ledford et al., 
2016; Luke et al., 2014; Pate et al., 2016; Van Cauwenberghe et al., 2012; Van Cauwenberghe et 




impact the physical activity of young children are teacher led interventions and innovative 
technology based interventions (Brown et al., 2009; Bulca et al., 2020; Delaney et al., 2019; 
Dinkel et al., 2017; Ledford et al., 2016; Luke et al., 2014; Pate et al., 2016; Van Cauwenberghe 
et al., 2012; Van Cauwenberghe et al., 2013; Vidone et al., 2014; Wadsworth et al., 2012). 
Although children with disabilities were included in some of the studies, they were not always 
represented in the research. The studies took place in schools but there is a need to look at 
interventions that can be done in the home for young children with disabilities. The interventions 
would help fight the staggeringly high percentage of children with disabilities that are obese 











 The purpose of this study was to find digital activities to engage children with disabilities 
in physical activity when outdoor activity is limited, recess is not available, or children need to 
find ways to be active indoors. It examined which digital format has a bigger effect on the 
physical activity of children with disabilities when recess and outdoor activities were limited, in 
this case due to restrictions of COVID-19. According to Tudor-Locke et al. (2011) children ages 
4-6 years old should take 10,000-14,000 steps a day. Using this step information and the 
recommendation of immersing young children in physical activity throughout the day for young 
children and one hour of MVPA for children 5-17, this study set out to find digital ways to 
increase physical activity and measure it using children’s step count (CDC, 2019). The 
researcher used two digital formats: a recorded teacher led activity and a website with interactive 
games, songs, and activities designed to promote movement throughout the school day named:  
GoNoodle. More specifically, this study aimed to answer the following questions:  
1. Is a teacher led activity or GoNoodle more effective at increasing footsteps for 
children with disabilities ages 4-6? I predict the teacher led activity will result in more 
footsteps. 
2. Did children prefer a teacher led activity or GoNoodle? I predict the children will 
prefer the website more because it had more music, dancing, and animated characters. 
The study used footsteps to track which format results in the most activity for each child. The 
results will help to inform as to which format increases children’s footsteps, allowing them to be 
more active in their homes. It will also look at which format children preferred through the social 






  Using a convenience sample, four children between the ages of 48 and 72 months with a 
disability were selected for this study. A letter of contact was posted on social media via 
Facebook (See Appendix B). Parents contacted the researcher about their interest to participate in 
the study via email. Research participants were selected for participation based on the following 
criteria: (a) receiving special education services under Part B of the Individuals with Disabilities 
Education Act (IDEA, 2004), (b) between the ages 4 to 6 years old (48 and 72 months), and (c) 
were able to participate in an activity that promotes physical activity. Table 1 gives descriptors of 
the four students involved in this study. Children will be referred to by pseudonyms to protect 




Participant Age Gender Disability 
Chloe 5yr Girl Developmental Delay 
Kaitlyn 5yr Girl Autism 
Karen 6yr Girl Autism 
Roscoe 5yr Boy Developmental Delay 
    
 
Parent Participants 
 Demographic data on the parent participants was not collected. Therefore it is not 
available to report. The survey responses were submitted by the mothers of the participants via 





 Two teacher models who co-teach in an inclusive early childhood preschool setting 
participated in this study. One of the teachers was a general education teacher and one was a 
special education teacher. The general education teacher, Ms. X, was a 30-year-old Caucasian 
cisgender women with a bachelor’s degree in early childhood education. Ms. X, was in her 10th 
year of teaching, 8th year at her current school and she has an additional 2 years of teaching 
experience in a large city in the Midwest of the United States. The special education teacher 
model is in her 24th year of teaching. The special education teacher, Ms. Z., is a 45-year-old 
Caucasian cisgender woman with a bachelor’s degree in elementary education, a master’s degree 
in inclusion education, and current doctoral candidate in special education.  
Interrater 
 The intervention was conducted by a graduate research assistant, overseen by the faculty 
research advisor. The interrater was a doctorate student at a Southwestern university. She is 
Caucasian cisgender woman with a bachelor’s degree in music and elementary education and a 
master’s degree in special education. She collected procedural fidelity and reliability data during 
the intervention and maintenance phases.  
Setting 
 The intervention took place via remote video conferencing platforms (e.g., Google Meet, 
Zoom) and within each participant’s home. Each child participant was at their home with an area 
cleared off for physical movement. The time of intervention was consistent each day and 
embedded into each families’ routine. All interactions were virtual to ensure the safety of all 
involved in the intervention and maintenance phases of the project. Families chose the remote 





The dependent variable used to measure physical activity of children during the 
intervention was steps taken. The steps were measured using a BIGGERFIVE Fitness Tracker 
Watch. In order to calibrate a target step count for young children in a day, Cardon and De 
Bourdeaudhuij (2007) found 13,874; Ono et al. (2015) found 12,893; Vale et al. (2015) found 
that preschoolers who achieve less than 9,000 steps were insufficiently active; and DeCraemer et 
al. (2015) found 11,500. All of these confirmed the range found by Tudor-Locke et al. (2011) in 
a meta-analysis of step tracker research that put the range for 4-6 year old children at 10,000-
14,000. Therefore using step count is a valid measurement of physical activity for young children 
and was used as such for this study. 
The independent variables for the study were the alternating treatments of a teacher led 
activity and the GoNoodle website. Research has  established that teachers can motivate physical 
activity in children during physical activity interventions (Brown et al., 2009; Cheung, 2020; 
Luke et al., 2014; Meyer et al., 2020; Pate et al., 2016; Thomas et al., 2019; Wadsworth et al., 
2012). Research has established that digital websites like GoNoodle also can encourage physical 
activity in young children (Bulca et al., 2020; Delaney et al., 2019; Dinkel et al., 2017). This 
study alternated the two interventions to see which independent variable had the largest impact 
on the physical activity of young children to answer research question 1. 
Materials and Equipment 
Teacher Created Game Materials  
Two different pre-recorded game interventions were used and accessed on YouTube 
through a private channel owned by the researcher. Two teacher activity adventures were used, 
where the children follow the teachers’ directions and model. The first game the teachers played 




Mac computer with iMovie installed on it. The teacher lessons were recorded to ensure each 
participant received the same lesson. Each action or interval was 45 seconds long and a 15 
second rest was given after each action which was depicted on the screen using a pirate ship 
timer in the corner of the screen. The video started where the teacher welcomed the students and 
asked, “Do you want to go on a treasure hunt?” The lesson began after this and the first task was 
to play the “freeze dance” game where the participants would dance and freeze as directed, at the 
end the treasure map was attained, and the adventure continued. The directions were then to 
climb down the ladder and swim to the island, which the teachers did and the students watching 
would do in their homes. Once on land, they had to march across the beach with the teachers. 
The next direction was to push the boulder, which the teachers did on screen and the children 
pretended to do in their homes. After the boulder, the directions were to hop across the rocks 
which the teachers did on screen and the children did in their homes. The next direction was to 
squat under the stalactites which the teachers did on screen and the children did at home. This 
was followed by tiptoeing across the bridge to where the teachers found the treasure on screen. 
When the treasure was removed, a boulder started rolling at them and the teachers with the 
students had to run from the boulder. The teachers then proceeded back to the ship which means 
they had to tiptoe, hop, march, swim, and climb back to the boat. Again, each action for was 45 
seconds until they were safe on the boat and had a short dance party to celebrate. The pirate 
adventure took 15 minutes. 
The second activity was more similar of a physical education class using locomotor 
skills. A green screen was used along with an iPhone for filming and a Mac computer with 
iMovie installed on it. The teacher lesson was video recorded to ensure each participant received 




after each action which was depicted on the screen using a timer in the corner of the screen. In 
this lesson, the teachers were in the jungle and the actions depicted animal movements, with each 
of the animal motions repeated twice. Animal movements including monkey reaching for fruit, 
elephant stomping, frog jumping, cheetah running, tiger pouncing, rhino ramming, and alligator 
chomping. The teachers did the actions on screen with the students for the full 45 seconds and 
modeled resting for 15 seconds. During the rest periods, the screen went blue and had the words 
rest on it so children could rest, get a drink, or sit down, their choice.  
Online Game Materials 
 The second format used as the comparison to the teacher created game materials was an 
online website called GoNoodle. The researcher signed onto the site where the playlist videos 
were saved in a “favorites” section. The same playlist was used for the entire intervention, in the 
same order. The playlist used was: Purple Stew; Love Shack; Poppin’ Bubbles; Squatchy Rock; 
Raise the Roof; Banana, Banana, Meatball; and Snake Breath. The researcher played each song, 
told the subject what song was next, and played it. This continued for the entire playlist. This list 
was 15 minutes long so that both interventions were the same amount of time.  
Remote Video Platform Devices 
 The researcher used a Mac computer to sign onto the remote video platform. The families 
provided their own devices to participate in the study, none was provided for them, therefore 
devices to view interventions varied across participants. Chloe used an iPad to view the 
intervention. Kaitlyn and Karen used an iPhone to sign on to the remote video platform but the 
parent streamed the videos onto the television. This was not always reliable and for two session 
they had to watch the intervention on the phone. Roscoe’s family used a Chromebook to 




Physical activity recording device 
Personal exercise trackers were used to collect data on activity level (Ono et al., 2015; 
Merchant, 2012). Each child was provided with a BIGGERFIVE Fitness Tracker Watch. This 
tracker included: a digital pedometer, heart rate monitor, sleep monitor, and calorie step counter. 
For this study, only the pedometer function was used to gather the step count that participants 
took during the study.  
Data sheets 
Multiple data sheets were used for each phase of the study including a step recording 
sheet, a fidelity check list for the teacher led activity intervention, a fidelity check list for the 
GoNoodle intervention, an initial parent survey, a final parent survey, and a final child survey. 
First, a step recording sheet was used during baseline, intervention, and for the one week 
following the intervention during the best practice phase (see Appendix C). This consisted of 
columns for: participant initials, date, steps at start, steps at end, and total steps. Next, a 
procedural fidelity checklist was used by the researcher for every session and by the interrater to 
check fidelity (see Appendix D). This contained a list of steps to follow in order ensure fidelity 
of the study with a column for check marks when each step was done. Parents also participated 
in an initial survey to assess their child’s familiarity with digital gaming (see Appendix E). 
Additionally, there was a parent survey at the end of the intervention to assess what the family 
thought of the study (see Appendix F). Finally, a social validity survey gave a personal 
perspective from the participants at the end of the best practice week (see Appendix G).  
Study Design   
 An alternating treatment single subject design was used for this study to compare the 




Horner et al., 2005; Ingersoll, 2011). In order to pinpoint which activity increased footsteps the 
most, a teacher led activity or GoNoodle, an alternating single subject treatment was used. The 
activity and website were alternated, and no intervention was repeated more than two 
consecutive times during the alternating treatment phase. The interventions were randomized by 
pulling a piece of paper with the intervention listed on it out of a hat to ensure that all 
interventions had an equal opportunity to be used and no intervention was repeated more than 
two consecutive times. Therefore if an intervention, for example GoNoodle, was pulled twice in 
a row, the next intervention automatically was the marked teacher led and the randomized 
pulling of interventions out of the hat continued randomly. This allowed each subject to be 
equally exposed to both games in order for equal opportunities for each to affect step count. Each 
participant’s interventions were randomized separately, except the sisters, Kaitlyn and Karen, 
they had the same intervention schedule to accommodate the family’s time schedule. A week of 
best practice followed the alternating treatment. To address social validity, interviews were 
conducted with participants and parents responded via email using Appendix E and F (Gast & 
Ledford, 2014).  
Procedure 
Pre-Baseline Phase 
Training interrater observers 
Prior to beginning the data collection, the researcher trained the observer on the 
procedure for intervention and best practice. To do this, the researcher first described the purpose 
of the study and then described each phase of the study and intervention. Next, the definitions 
were reviewed and the procedures were outlined for the intervention phase of the study. Then, 




until they reach 100% agreement for observing fidelity of implementation. The training took 1 
hour.  
Together with the researcher, they observed the procedural fidelity and reliability data 
using Appendix D for 30% of the session as recommended by Gast and Ledford (2014). The 
sessions that were checked by the interrater were predetermined by drawing the session numbers 
out of a hat before the study began. Following interrater data collection, data were compared to 
the researcher’s data, to determine that the researcher followed all steps in the procedure as 
necessary. During all phases of the study the researcher kept a research journal to note any 
extenuating circumstances that could affect the results of this study. 
Subject Recruitment 
Before beginning the study, University of Nevada, Las Vegas’ Institutional Review 
Board approval was acquired (See Appendix A). The researchers posted a flyer to social media 
to invite potential candidates to participate in the study (See Appendix B). Parents responded to 
the social media post and contacted the researcher privately via social media or email. The 
researcher then selected the first four respondents that met these criteria to participate in the 
study. Once selected, consent was obtained from parents for their children to participate (See 
Appendix H) and children completed the assent forms (See Appendix I). Additionally, parents 
were consented for their participation in the study see Appendix J and for themselves to 
participate in the survey see Appendix F. 
Contactless Drop-Off of Study Materials 
To ensure COVID-safe procedures, there was no face-to-face interaction between the 
researcher and families. All directions were done via phone conversations or through remote 




ensure safety of participants and self (See Appendix K). This entailed taking body temperature 
and completing a COVID symptom health check list. The researcher did a non-contact drop off 
of the step tracker, survey, and consent papers. All of the participants requested hard copies of 
the survey and consent papers. The researcher printed these and included them in the envelope 
delivered to the families’ doorsteps. The researcher asked the parents for a time that was 
convenient for the researcher to meet with the child via remote video platform Monday through 
Thursday for 15 minutes to provide the intervention to the child. The parent was provided with a 
step tracker that the child used for the entirety of the study, if at any time there was a problem 
with the step tracker lost or broken, it was replaced in another contactless drop off.  
Baseline 
 The parents were directed by the researcher to put the tracker on their child during the 15 
minute time period that the intervention would take place in the following weeks. These 
directions were given to the parent over the phone when the contactless drop off was set up by 
the researcher. The parent then texted the number to the researcher. Each day at the agreed upon 
time, the researcher contacted the parents to remind them to put the step tracker on their child. 
Then at the end of 15 minutes, the parents texted the beginning number as listed on the tracker 
from before the 15 minutes and then the ending number posted on the tracker. This procedure 
was repeated over a period of 4 days. This provided a baseline for how many steps the child took 
during their intervention time normally. 
Intervention 
To maintain consistency, each research participant started the intervention at same time 
each day and this time was the same time as the baseline condition. Research participants started 




researcher had the fidelity checklist and journal in front of them to ensure the fidelity of the 
intervention (See Appendix B). The researcher signed on to the remote video platform and 
waited for the family to sign on to the remote video platform. When the child arrived, the 
researcher greeted the child and asked how they were feeling. If the child was not feeling well, 
the protocol dictated the child sign off, this was not necessary during the study but was available 
if needed. If the child was feeling fine, the researcher started recording the session.  
At this point, the researcher asked the child or parent what number was on the tracker. 
The parent or child read the numbers to the researcher, it was recorded on the step data sheet. 
Then researcher asked if the child was ready, when they confirmed they were ready the 
researcher would say ok here we go. At this point the researcher played either the teacher led 
activity or GoNoodle. For the first three teacher led activities the pirate adventure was played, 
for the second three teacher led activities the jungle adventure was played. During the teacher led 
activity the video played in entirety without the researcher having to change anything and the 
teachers were present for the child participating to see on screen as well as in the video see 
Figure 1. During a GoNoodle day, the researcher played each video in succession according to 
the playlist: Purple Stew; Love Shack; Poppin’ Bubbles; Squatchy Rock; Raise the Roof; 
Banana, Banana, Meatball; and Snake Breath. At the end of the time, regardless of teacher led 
activity or GoNoodle, the researcher asked the child what number was on their step tracker now. 
The family or the child read the number to the researcher. The researcher thanked the child and 





Figure 1  
Sample of Screen During Teacher Led Activity 
 
 
Best Practice  
On the fifth week, children participated in four days of the treatment that produced the 
best step results for each child. Therefore, data were analyzed before the fifth week to ensure the 
children were placed in the correct treatment, whether it be the teacher led activity or the 
website. The child signed on via remote video platform at the appointed time and the family or 
child read the step tracker to the researcher. The session was recorded to ensure fidelity of 
procedure only. The researcher followed the procedural fidelity checklist for the best practice 
intervention (see Appendix B). The child participated for 15 minutes. When the session was 




documented on the step recording sheet. Then the researcher signed on with the next child and 
repeated this procedure. 
Procedural Fidelity  
All of the data were collected from baseline, intervention, and best practice phases of the 
intervention. A graduate student observed sessions to ensure there was procedural fidelity with 
an interrater reliability of 90%. The step logs were put into a graph for visual analysis of the step 
count over the course of the intervention. All data were used to answer the questions stated at the 
beginning of this section. 
Post Study Tracker Pick Up: 
At the end of the study, a contactless pick-up was done for the tracker. Prior to 
contactless pick up, researcher did the health check on self to ensure safety for participants and 
self (See Appendix K). The parent set up a time with the researcher, placed the box outside their 
door, and the researcher picked up the tracker in whatever condition it was in. The family was 
not charged if the tracker was damaged.  
Social Validity 
In order to attain a thorough picture of the social success of this alternating treatment, all 
participants affected by this treatment were asked to participate in the survey. The survey was 
done with each of the participants verbally and their parents did it digitally by email using 
Appendix F and G (Gast & Ledford, 2014). The answers were included in the analysis of this 
study to document the answer for the question, “Did children prefer a teacher led activity or 
GoNoodle?” Social validity results are presented in Chapter Four.  




 Data analysis was done using two procedures. The first was a visual analysis of both 
independent variables to find the trend, level, and variability for all participants across all phases 
of the study (Ghast & Ledford, 2014). Based on the visual analysis, a best practice was 
established for all participants, and therefore used for the final week of intervention. A second 
statistical analysis of mean, median, and range was used with the dependent variable data for all 
participants. Finally, results were compared for all participants using visual analysis and 







 The purpose of this study was to compare the impact of teacher led digital activities to a 
website, GoNoodle, on the physical activity of children with developmental delays when recess 
or outdoor alternatives were less available. The CDC recommends children participate in 
physical activity throughout the day (CDC, 2019). This chapter includes an analysis of the 
findings as related to the following two questions: (a) Is a teacher led activity or GoNoodle more 
effective at increasing footsteps for children with disabilities ages 4-6 and (b) Did children prefer 
a teacher led activity or GoNoodle? This chapter is organized by analysis of the data as related to 
each research question. Finally, the chapter includes interrater reliability on procedural fidelity. 
Data Analysis 
 Children were recorded on a computer during the digital intervention session via the 
remote video platform. Researcher and interrater watched the recordings and utilized them to 
check the fidelity of the procedure (See Appendix C). Participants were observed by the 
researcher during both interventions, the teacher joined the researcher as an interobserver during 
the teacher led activity. Footsteps were monitored via a BIGGERFIVE Fitness Tracker Watch to 
document activity during the activities. The tracker was also used during baseline and best 
practice to monitor steps.  
 The length of each phase was the same for all participants. Baseline was conducted 
across 4 days and stability of trend was not necessary for the subject in order to move into 
intervention since baseline is not required with an alternating treatment design (Gast & Ledford, 
2014). Intervention began for all subjects on the second week and the two treatments were 




During intervention, data were visually analyzed to find level, variance, trend, and percentage of 
non-overlapping data. Descriptive statistics were used to determine mean, median, and range of 
the steps.  
Initial Parent Survey 
 An initial survey was given to the parents to establish what types of video games or 
activities the children had been doing at home (See Appendix E). The parents had very little 
information to share at the beginning of the study. There were three moms included in the study, 
since Karen and Kaitlyn were sisters. When asked if it was challenging to get their children 
moving during quarantine, two of the three moms said no, the children moved enough. One mom 
said it was a challenge and she needed to motivate her child. As for game systems in the 
household, one student had a Nintendo handheld, the other three had no systems. As for other 
information, one mom said nothing else. One mom said she tried to limit tablet time. The third 
mentioned their child had a lot of energy. 
Research Questions 
Research Question 1 
 To analyze question 1, steps were measured using a BIGGERFIVE Fitness Tracker 
Watch. Data from the tracker were used to answer the questions: Is a teacher led activity or 
GoNoodle more effective at increasing footsteps for children with disabilities ages 4-6? 
 Chloe. Upon visual analysis for Chloe, baseline showed a stable trend (See Figure 1). All 
points were within the stability envelope which was within 25% of the median of 507 (Gast & 
Ledford, 2014). This shows there was a flat trend established during baseline. When using visual 
analysis from baseline to intervention, three of the first four points regardless of which 




interventions showed an increasing trend. The GoNoodle intervention had an increasing trend, 
even though the first three data points were within the baseline range. The teacher led activity, 
that only was implemented once during the first four data points, upon its first administration 
was above baseline range. The teacher led activity continued increasing in trend until session 14 
where it decreased to 610 but not below the baseline range. From there it continued to increase in 
trend, but so did the GoNoodle website which made it clear that a best intervention was not 
established by best practice week, since both had an increasing trend. There were also technical 
difficulties in the last week, so one day of GoNoodle intervention was missed. For this reason, a 
final week of alternating treatment was continued to establish a best treatment. In the final four 
data points, the teacher led activity continued its increase in trend and the GoNoodle intervention 
increased in trend but then the trend decreased for its final data point. Upon completion, the trend 
line for the teacher led activity clearly from beginning of intervention to end was above baseline 
and had an increasing trend. The teacher led activity had 100% PND, where as GoNoodle had a 
62.5% PND.  
 For Chloe, both interventions increased the mean from baseline to intervention, 
GoNoodle increasing in mean steps 305 from baseline and the teacher led activity increasing 474 
steps from baseline; based on this, the teacher led activity increased the mean more significantly 
(See Figure 2). From base line median, both interventions increased the median, GoNoodle’s 
median increasing by 407 steps and teacher led activity increasing by 439 steps. The range for 
GoNoodle was larger and increased by 396-1239, where as the range for the teacher led activity 
increased 586-1384. It is important to note the PND for the teacher led activity was 100% and for 




 Kaitlyn. Upon visual analysis for Kaitlyn, the baseline showed a stable trend (See Figure 
1). All points are within the stability envelope which is within 25% of the median of 239 (Gast & 
Ledford, 2014). This shows there was a flat trend established during baseline. When using visual 
analysis from baseline in the first week, two of the four data points were overlapping, one in 
each game. Week two had no overlapping data points and week three had two overlapping data 
points again. The trend line for GoNoodle was flat, although it was above the baseline trend line. 
The trend line for the teacher led activity had a downward trend, indicating that GoNoodle was 
the best treatment for Kaitlyn. During intervention, there was a PND of 83% for GoNoodle and 
for the teacher led activity it was 50%. Due to these data, GoNoodle was the established as best 
practice. However, during best practice, the trend decreased from intervention and baseline in the 
final four data points. The PND was 25% for best practice which was a decrease for GoNoodle.  
 For both interventions, the mean increased from baseline (See Figure 2). The mean 
increased 266 steps for GoNoodle and 156 steps for the teacher led activity. However, during 
best practice, the mean was only 34 steps over baseline. There was a median increase for each 
intervention. The GoNoodle median increased by 336 steps and by 108 steps for the teacher led 
activity. Best practice, had the least amount of change in median by 37 steps. The range for each 
intervention was 170-724 for GoNoodle and 117-765 for the teacher led activity. The best 
practice of GoNoodle had a range of 217-329. The best practice of GoNoodle did have a higher 
mean than baseline and median than baseline, as well as a slightly broader range. 
Karen. Upon visual analysis for Karen, the baseline showed a stable trend (See Figure 
1). All points are within the stability envelope which is within 25% of the median of 415 (Gast & 
Ledford, 2014). This shows there was a flat trend established during baseline. When using visual 




were overlapping with baseline data. However, then the fourth data point increased to 389 steps 
over the highest point on baseline. The GoNoodle intervention established an increasing trend 
line through intervention but beginning three data points were below baseline and a large 
increase in session 15 which increased the trend. The teacher led activity had an increased trend 
and was above baseline. Neither game was clearly a best practice for Karen since both games 
had increasing trends with GoNoodle having a slightly bigger slope. Instead of best practice, 
intervention was continued to try to establish a best treatment. Upon the final week, GoNoodle 
had a large decrease in steps from session 15 to 17, a 779 step decrease whereas the teacher led 
activity continued its increasing trend. For GoNoodle the PND was 44% during intervention 
including the week that should have been best practice and for the teacher led activity it was 
86%.   
For both interventions, the mean increased, GoNoodle increased 30 steps and the teacher 
led activity increased 190 steps. The median steps for GoNoodle decreased from baseline by 92 
steps, but the teacher led activity increased by 180 steps. The range for GoNoodle was 110-956. 
The teacher led activity had a range of 406-853 steps. It appeared the teacher led activity had a 
steady increase with a PND of 86% while GoNoodle had a PND of 44%. 
Roscoe. Upon visual analysis for Roscoe, baseline showed a stable trend (See Figure 1). 
All points are within the stability envelope which is within 25% of the median of 590 (Gast & 
Ledford, 2014). This shows there was a flat trend established during baseline. Roscoe was the 
only participant that 100% PND for both interventions. His first data point was 79 steps over his 
baseline ending point. His second session increased to 1645 steps with the teacher led activity, 
this point is considered an outlier. For GoNoodle he had an increasing trend throughout the 




removed from analysis. By session 16, GoNoodle was established as the best practice since the 
teacher led activity was continuing its stable trend. There was a slight decrease in steps between 
intervention and best practice but after the initial best practice session it continued an increasing 
trend and the last data point was the highest for the GoNoodle intervention. 
When looking at means both interventions, the GoNoodle mean increased by 623 steps 
and the teacher led activity increased by 439 steps. For best practice, the mean increased by 520 
steps. The median increase for GoNoodle was 626 steps and the teacher led activity was 299 
steps. The range for the GoNoodle intervention and best practice was 891-1381. For the teacher 
led activity, if the outlier is removed from the range, it is from 687-928 which is smaller and 
shows that there was a downward trend in the teacher led intervention.  
Summary of Findings 
  The data showed that both interventions were successful. The data showed that 
GoNoodle was the best practice for two children and the teacher led activity was best practice for 
the other two children. For Roscoe and Kaitlyn, the best practice is GoNoodle with its upward 
trend. For both children, the downward trend of the teacher led activity indicated the GoNoodle 
intervention increased their footsteps more. The two children that did not have a clear best 
practice trend at the end of intervention went on to do another week of alternating treatment. In 
both cases the trend emerged that the teacher led activity was the best practice for both children. 
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Mean, Median, and Range of Participants  
 
Participant Baseline GoNoodle Teacher Led 
Activity 
Best Practice 
Chloe Mean- 510 Mean- 815 Mean- 948  
 Median-507 Median- 907 Median- 946  
 Range- 487-538 Range- 396-1239 Range- 586-1364  
Kaitlyn* Mean- 241 Mean- 507 Mean- 397 Mean- 275 
 Median- 239 Median- 575 Median- 347 Median- 276 
 Range- 209-276 Range- 170-724 Range- 117-765 Range- 217-329 
Karen Mean- 413 Mean- 434 Mean- 603  
 Median- 415 Median- 323 Median- 595  
 Range- 403-423 Range- 110-956 Range- 406-853  
Roscoe* Mean- 520 Mean- 1143 Mean- 959 Mean- 1225 
 Median- 590 Median- 1146 Median- 889 Median- 1254 
 Range- 263-638 Range- 891-1381 Range- 687-1645 Range- 917-1475 
 *GoNoodle best practice 
 
Question 2 
 Research question 2 asked, “Did children prefer a teacher led activity or GoNoodle?” For 
this question, a social validity questionnaire was used. The researcher read the questions to the 
participants since they cannot read yet, so it was completed verbally at the end of the study on 
the last day via the remote video platform. Kaitlyn refused to come to the camera to answer the 
questions, so only three participants participated. As all three children are young and have a 




 Overall the participants chose the teacher led activity as their favorite. It was the one they 
wanted to play again. Additionally, two of the three participants wanted to play it with their 
families. Chloe’s last answer did not relate to the study but was noted. 
 
Table 4 
Participant Social Validity Survey Responses 
Question Reponses 
 Did you like the 
teacher led activity or 
GoNoodle?   
Chloe stated, “Ms. X. and Ms. Z. are super fun”.  
  
Karen simply stated “Ms. X. and Ms. Z.” 
 
Roscoe simply stated, “Z” using only the teacher model’s name.  
  
Which one would you 
like to play again?   
Chloe said, “Yes, Ms. X. and Ms. Z.”  
  
Karen stated, “Ms. X. and Ms. Z.”   
 
Roscoe answered again with just one word, “Z”. 
 
Would you like to 
play one of these 
games at home with 
your family?   
Chloe answered, “I don’t know. We didn’t play. My sister plays 
school with me, she makes me do homework.” 
   
For Karen the answer was “Ms. X. and Ms. Z”. 
   




 The parents were sent a survey via email to assess the social validity of the intervention. 
Each parent returned the survey within 2 days to the researcher. Karen and Kaitlyn’s mom only 
answered based on Karen’s participation, since it was via email, there was not protocol for 






Parent Social Validity Responses 
Question Reponses 
Have you noticed any 
changes in your 
child’s physical 
activity level?  If so, 
what has changed? 
Chloe’s mom wrote, “Yes, we make more.”  
  
Karen’s mom wrote, “Yes, she became more active when hearing the 
music.”  
 
Roscoe’s mom wrote, “We have been in the house Roscoe he wasn’t 
being as active as he once was. Now that he has participated in this 
study his energy is back to what it once was.” 
 
While your child was 
participating in our 
study, did you notice 
them playing more 
actively at home?  Or 
you didn’t notice a 
difference? 
 
Chloe’s mom wrote, “Yes, since the program of UNLV happened, 
we are more motivated to do more exercise in family.”  
  
Karen’s mom wrote, “Totally, she became more confident and 
outgoing than she was before. She was super shy and didn’t want you 
to look at her when she was dancing.”   
 
Roscoe’s mom wrote, “I notice Roscoe following dance instruction 
better. When I’m creating praise dances Roscoe watches me and 
catches on much faster than before. This experiment also helped him 
add more dance moves to his dance collection. 
 
Is there anything else 
you would like to 
share with us? 
Chloe’s mom wrote, “I appreciate you because my family is now 
physically more active and healthier. Thank you again.” 
   
Karen’s mom wrote, “She also started to like singing songs while she 
hears them. Thank you for choosing Karen for letting her come out of 
her comfort zone.” 
   
Roscoe’s mom wrote, “I like your personal video that you and Ms. X. 
created. I think it would be a great idea if you both created more and 
shared them on YouTube, they were easy to follow and a great 
physical activity that I believe other children would enjoy and look 
forward to. He enjoyed working with you.  
  
  
The parent comments indicated the study encouraged their children’s movement and they 




they enjoyed the personalization of the video and saw their children using the skills from the 
interventions like singing and recreational dancing. One family requested more teacher led 
activity videos. 
Procedural Fidelity 
Inter-rater reliability were collected by a second observer for 30% of the intervention 
session as recommended by Gast and Ledford (2014). The sessions were recorded, and the 
interrater watched them for procedural fidelity. Each participant had five randomly drawn 
recordings, determined in procedurs before the study started, to have checked by the interrater. 
When compared with the researcher’s checklist, the inter-rater reliability was calculated to be 
96%.  






Purpose of the Study 
` The purpose of this study was to find digital activities to engage children with disabilities 
in physical activity when outdoor activity is limited, recess is not available, or children need to 
find ways to be active indoors. It examined which digital format has a bigger effect on the 
physical activity of children with disabilities when recess and outdoor activities were limited, in 
this case due to restrictions of COVID-19. According to Tudor-Locke et al. (2011) children ages 
4-6 years old should take 10,000-14,000 steps a day. Using this step information and the 
recommendation of immersing young children in physical activity throughout the day for young 
children and one hour of MVPA for children 5-17, this study set out to find digital ways to 
increase physical activity and measure it using children’s step count (CDC, 2019).  
Discussion 
 This study created an intervention based on previous research that allowed children with 
disabilities to participate from the comfort and safety of their own homes. This study combined 
practices that examined and increased physical activity in young children with and without 
disabilities (Brown et al., 2009; Cheung, 2020; Van Cauwenberghe et al., 2012). There were five 
important components that contributed to the design of this teacher led activity intervention. 
First, the researcher had a teacher leading the treatment in an active and engaging way to 
produce the most activity in the subjects (Cheung, 2020). Second, the treatment was easy to 
follow so children did not have to sit and listen to directions, making the treatment engaging to 
the children, so the children were never sedentary at any time (VanCauwenberghe et al., 2012). 
Third, previous research supported the teachers being participants as well as leaders in the 




treatment used the digital website, GoNoodle as implemented in Delaney et al. (2019) and 
Dinkel et al. (2017) for increasing physical activity in the classroom.  The activities in the 
intervention included locomotor skills that were engaging and supported physical activity that 
was developmentally appropriate to the participants.   
 The researcher incorporated two interventions that were strongly embedded with physical 
activity practices that increased physical activity in young children with and without disabilities 
by measuring footsteps as seen in Tudor-Locke et al. (2011). Both interventions increased 
footsteps in young children confirming that both interventions increased physical activity in all 
subjects with every child increasing their mean footsteps in both interventions. However, the 
question of which increased physical activity to a greater level was inconclusive. 
Research Question 1 
 The first research question asked “Is a teacher led activity or GoNoodle more effective at 
increasing footsteps with children with disabilities ages 4-6 years old?”  The results were mixed. 
Both interventions increased children’s footsteps but only  two children clearly achieved a best 
practice by the end of the intervention period to participate in a best practice during week 4. 
Results for two of the children indicated that GoNoodle was the best intervention by increasing 
their footsteps the most, whereas the other two children did not have a clear best practice and 
entered a 4th week of alternating treatment. The researcher’s hypothesis that the teacher led 
activity would increase physical activity the most for children proved incorrect. 
Teacher Led Activity 
The teacher led activity, at the end of the three-week intervention, was not the best 
practice for any of the children. None of the participants did a week of best practice with this 




Through an examination of the graphs for Chloe and Karen, an increasing trend was found for 
both interventions, so a clear best practice was not declared. Although there was not a clear best 
practice, both interventions increased footsteps. When the outlier data point of 1645 was 
removed for Roscoe, the data showed a stable trend, above his baseline data with a mean of 959 
steps for the teacher led activity. The fact that the level during intervention was above baseline, 
meant that the intervention increased his footsteps which increased his physical activity. This is 
similar to the findings of Brown et al. (2009).  
The only child that the teacher led intervention did not clearly increase footsteps for was 
Kaitlyn. When the data for Kaitlyn were examined, there was a trend difference, increasing and 
decreasing, between the two different teacher led activities. The pirate adventure was run for the 
first three teacher led activity data points. During these first three data points Kaitlyn had an 
increasing trend. However, when the jungle game happened for the final three data points the 
trend changed to a decreasing trend. For Kaitlyn’s results with the teacher led pirate activity, the 
results supported the idea that teachers should be allowed to use physical activity in their class, 
but adapt or embed it, in this case the teachers used dramatic play in the form of a pirate 
adventure, to increase physical activity in young children (Pate et al., 2016; Wadsworth et al., 
2012).  
There was a drop in footsteps collected for Chloe during the teacher led activities. First, 
Chloe’s lowest step count of the intervention was 586 steps which was still above baseline for 
her, thus illustrating that the interventions increased her footstep from baseline and therefore 
increased physical activity. From this point, her steps continued to increase, except for the last 
session of intervention on week 14 where it dropped to 610. Field notes indicated that on this day 




scooter as the family ran. The previous physical activity could have led to Chloe being tired on 
this day however the family participating in physical activity helps Chloe achieve the goal of 
being immersed in physical activity throughout the day (CDC, 2019). The unusual decline in the 
number of footsteps was not significant enough of a decrease to consider it an outlier, therefore 
Chloe’s data did not indicate a clear best practice. Therefore, another week of intervention was 
utilized to determine best practice.  
The teacher led activity incorporated aerobic activity and muscle strengthening activities 
as suggested by the CDC (2019). This intervention included activities that were repeated and 
easy to follow (e.g., running in place). A major difference from the teacher led and GoNoodle 
activities was the incorporation of music. GoNoodle relied on music and movement while the 
teacher led activity had background music that relied on teacher directions to guide the 
movements. Parents reported that the teacher led activities were easy to follow. This supports the 
research done by Van Cauwenberghe et al. (2012) that making physical activity directions simple 
allows students to be more physically active.  
GoNoodle 
 The GoNoodle intervention incorporated songs and dances that allowed children to move 
along with the music, and, in some songs, encouraged children to add movement. This was 
observed in Roscoe, when one day he decided he wanted to show us his break dancing moves. At 
the end of the “Raise the Roof” game, he broke into a dance and then spun on his back on the 
floor, followed by him jumping up and dancing some more. None of his moves were a part of the 
video, he was just inspired to add them, which in turn added to his step count. This was true also 
for Kaitlyn, who one day decided to spontaneously spin in circles for two of the songs. 




children with developmental delays and disabilities, including those with ASD (Allen & 
Cowdery, 2015). The question of whether this repetitive spinning is good for physical activity 
warrants discussion. According to the data collected on Kaitlyn, the current study increased 
footsteps and thus physical activity but may not have raised her MVPA. Specific research to 
examine repetitive spinning, hand flapping, and rocking to increasing physical activity may 
warrant further exploration. 
As practitioners consider implementing the online interventions, it should be noted that 
during the first week of the GoNoodle intervention, there were moments when the participants 
were watching the videos instead of moving with the videos. Although the animated videos 
easily gained children’s attention, they were also distracting in that children sat and watched the 
videos instead of moving. This was mostly seen in the first week and once the novelty of the 
music and characters wore off, the children moved more with the music. Typically when children 
learn new skills they are inclined to watch and then repeat the actions as was seen in the 
treatment (Allen & Cowdery, 2015). Therefore, teachers should plan time for children to adjust 
to the videos before expecting an increase in movement. In some cases teachers should prepare 
prompts to help students learn the routines. The researcher noted that the children had favorite 
songs in the playlist. Upon review of the recorded sessionsit was noted participants cheered 
when the song “Poppin’ Bubbles” started to play. In two of the children’s households, younger 
siblings would run into the room and dance with the subjects during this song. Roscoe, in one 
session said, “Squatchy is my favorite.” As teachers consider using this treatment, they may want 
to have the children take part of creating the playlist. Involving children in choice making may 




Kaitlyn also had a decrease in step count for the best practice week. During the best 
practice phase, Kaitlyn appeared to be bored with the intervention. She would move out of sight 
of the camera, sometimes leave the room, and then pop back into the room. Her step counts still 
registered on the tracker, but whether it was due to the intervention or just her wandering around 
the room was unclear. Step count during best practice dropped to a mean of 275 and a median of 
276, which was still above baseline but not at the same levels that the GoNoodle intervention had 
indicated. A clear explanation for why this decline happened is not apparent. One hypothesis is 
that Karen was not present everyday during Kaitlyn’s best practice since Karen continued the 
alternating treatment. Possible explanations could be maturation effect or she did not want to be 
in the camera, which was not said but her avoidance of the camera for the final week and refusal 
to do the social validity survey confirms her desire to not talk to or see the researcher (Gast & 
Ledford, 2014).  
Question 1 Results 
 According the data collected from the children, neither intervention had better results 
making a clear answer to this question inconclusive. However, it should be noted that both 
interventions increased physical activity similarly to the previous research in this area (Brown et 
al., 2009; Ledford et al., 2016; Luke et al., 2014; Pate et al., 2016; Van Cauwenberghe et al., 
2012; Van Cauwenberghe et al., 2013; Vidone et al., 2014; Wadsworth et al., 2012). GoNoodle 
was found to be the best practice for two of the subjects after intervention, and the teacher led 
activity required an extra week of alternating treatment to find it the best practice for the other 
two subjects, meaning that different children responded differently to types of interventions. One 
of the curious results was that the two sisters, Kaitlyn and Karen, had a different best practice 




count. For teachers and parents it means children do have preferences and that affects their 
choices of physical activity. This conclusion was interesting but warrants further research. Future 
studies can look at using two non-related children or over incorporate whole family interventions 
to see how the step count would differ. Furthermore, based on these results, a replication would 
add to the results and help to answer research question one, and provide further guidance to 
professionals and families on strategies to increase physical activity of their children. 
Question 2 
 The second research question asked “Did children prefer a teacher led activity or 
GoNoodle?” The researcher predicted the children would like the GoNoodle game over the 
teacher led activity because songs and dances would be fun. However, the results of the survey 
indicated that the researcher was not correct in this hypothesis. 
Question 2 Results 
 According to the children’s social validity results, the teachers being involved did impact 
their favorite intervention. Every child that participated in the survey answered almost every 
question the with teachers’ names, Ms. X and Ms. Z. So regardless of step count data and the fact 
that half of them were more active during the GoNoodle treatment, they still preferred the 
teacher led activity. Although some of the participants had limited language skills due to their 
disability, or they were shy, the answer was clearly the teachers’ names. As previously stated, 
this was a convenience sample of children whose parents responded to a Facebook post on the 
researcher’s social media meaning all of the families knew the researcher. Results may have 
been different had the children not know the researcher or teachers in the videos.  Previous 
researchers stated children were more motivated by teachers when the teacher participated in the 




should compare the results from unfamiliar to familiar adults One parent noted during the survey 
that her child was shy at the beginning of the study but became more comfortable and confident 
as the study continued indicating that the personal connection may not have mattered but that is 
inconclusive. Overall, the children preferred the teacher led activity because of the teachers 
involved supporting previous research findings that noted teachers inspire children to participate 
(Brown et al., 2009; Cheung et al., 2020; Meyer et al., 2020). 
Limitations 
 Some limitations must be considered in looking at the results of this study. One limitation 
was family involvement. All of the families were involved in varying degrees regularly 
throughout the study. The families wanted their child to be active, so they assisted in various 
ways and often off camera that the researcher did not see. Shadows of parents were seen around 
the child doing the actions the models were doing in the recording. Moms encouraged them to 
move and gave high fives. Also, it was difficult to keep siblings out since many of the subjects 
lived in small apartments and there was nowhere for the family to go but in the room with the 
child who participated in the intervention. When research is applied in non-clinical settings this 
type of interference can occur and can impact the results of the study. However, this also could 
be used for future studies which could include the families. 
 A second limitation was the use of a convenience sample which means there was a 
familiarity of the researcher and teacher model with the participants. Although familiarity could 
have led to an increase in comfort level, this may also have skewed the social validity. By 
replicating with children who are not familiar with the researcher or comparing interventions 




 The third limitation is the fact that the intervention was done over a remote video 
platform. The subjects at the time of this study were all involved in online learning, so this 
format was not new to the families. The families used their own devices to sign onto the platform 
and the devices ranged from: phone, Chromebook, i/Pad, and one family streamed the 
intervention on their television. The size of the screen affected how well the student could see 
the intervention and often subjects were seen in the recording, getting really close the screen to 
see what the video was doing which warrants further research. Internet connection varied and 
was based on what the family had available to them. This was apparent when the participants 
would lose the picture, they would freeze on screen, and one session had to be canceled for 
Chloe due to technical difficulties. 
A fourth limitation was this was one study with a small number of participants included 
which limit the generalizability of the results. In order to generalize findings, replication of this 
study by outside researchers is needed. Also using children with different disability types and 
research designs such as group designs could add to the research base. Additionally, it should be 
noted that this study took place during a global pandemic and caution should be used in 
generalizing results to other contexts. 
Future Research  
The original goal of this research was to help children become physically active to reduce 
childhood obesity in young children with disabilities. This study looked at the impact of a 
teacher led activity versus a website on the physical activity of children with disabilities. Future 
research should consider examining the difference between using a familiar teacher versus a 
teacher that was a stranger to the participants. Also noted was the playlist selection and how 




observations done during the study, showed that a family intervention could yield different 
results in physical activity and warrants further consideration. Finally, different measurements 
could be considered in monitoring physical activity such as heart rate, weight, or even BMI. 
Furthermore, seeing how the activities taught to the children in the treatments could transfer to 
be used on the playground to increase physical activity for children with disabilities and how that 
affected them in other domains such as social skills can be explored. 
Implications for Practice 
 Although this study was restrained in setting due to COVID-19, designing interventions 
that can be done digitally are beneficial in many ways. Schools with limited classroom and gross 
motor spaces (e.g., gym, playground), weather or time of day that prevents outside activities, 
child or family sickness that reduces opportunities to leave the home, and when adults are not 
available in person to direct child activities. Activities can be done using sites like GoNoodle or 
YouTube to increase physical activity in young children throughout the day (Wadsworth et al., 
2012). Teachers can incorporate structured physical activity into their daily schedule, especially 
during transition times between activities (Luke et al., 2014; Miramontez et al., 2016). This 
physical activity needs simple directions which allows students to be more physically active.  
 Parents found the teacher led and GoNoodle activities successful for their children. They 
mentioned how the treatment helped their child with learning to follow directions, reducing 
shyness, and being physically active. Schools could partner with families and demonstrate how 
to use sites like GoNoodle or YouTube. The schools could also demonstrate how to incorporate 
daily walks,  living room dance parties, or yoga in order to become more physically active as a 




children makes families aware of the importance of being physically active with their children 
and their families (Jin et al., 2018). 
Conclusion 
 Physical activity was traditionally seen as something children did on their own at recess, 
in physical education class, or while playing independently (Jin et al., 2018; VanCauwenberghe 
et al., 2012). But as research has shown, children overtime have become more sedentary and 
spend increased time on screens (Dyment & Coleman, 2012; Moore et al., 2020). This study 
leveraged children’s interest in screens to increase physical activity and combat childhood 
obesity. The current study was designed to get children with disabilities involved in structured 
play using teacher led activities and websites like GoNoodle. This study provided evidence that 
supports using online digital activities to increase physical activity. As we continue to seek 
interventions to increase physical activity, researchers and teachers need to create opportunities 
to include more people, like families, to see what other factors could have a positive effect on the 
physical activity of young children with disabilities. As both interventions increased physical 
activity in children with disabilities, we can continue to explore these interventions as a 
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Hi Families!  We are looking for young children to participate in a study on finding ways to get 
moving in a socially distanced world. If your child is:  
• Between the ages of 4-6  
• Receives special education services through IDEA,  
• Lives in the Las Vegas area 
• Can participate in a movement-based game (e.g., dancing, walking, reaching) 
and has access to a computer, tablet, laptop with internet connection with 
webcam  
We would love to include them in our research study conducted through the University of Nevada, 
Las Vegas (UNLV), Department of Early Childhood, Multilingual, and Special Education.  
This study will run virtually for 5 weeks, 4 days a week, 15 minutes a day to physical activity play 
games via remote video platform. For more information, please Paula Kerchenski at 
kerchen2@unlv.nevada.edu. We look forward to hearing from you.  











You have indicated you are interested in your child participating in a research study at the 
University of Nevada, Las Vegas (UNLV)  that will be conducted via remote video platform. The 
title of the study is “Finding Ways Increase Physical Activity in Students with Disabilities in a 
Social Distanced World”. The goal of this study is to find new ways to encourage children to 
increase their physical activity during quarantine. We will need your assistance for the first week 
for 4 days we will need you to put a step tracker on your child for 15 minutes and record how many 
steps they take for 4 days. Through this study, children will have an opportunity to participate in a 
Teacher Led Game and a Website called Go Noodle. The games can be implemented via remote 
video platform for 15 minutes a day, 4 days a week, for 4 weeks, scheduled with you. To be 
eligible for this study, participants must (a) receive special education services under Part B of the 
Individuals with Disabilities Education Act, (b) be between the ages four to six years old (48 and 
72 months). 
 
I am attaching the consent form for you to fill out with your child to return in order to participate. 
 
Thank you for your consideration. 
 
 
Paula Kerchenski and Jenna Weglarz-Ward 
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1. Set up Remote video platform with child. Greet them and ask how they 
are feeling. IF they say sick, follow the SOP procedure, otherwise go to 
step 2.  
 
2. Start recording the session to ensure fidelity. Ask the child to show you 
their step tracker screen, document the steps on the log. 
 
3. Ask if the child is ready, when they say yes or nod start game video of 
teacher. 
 
4. Have them play game for 15 minutes.  
5. Ask the child to show you the step tracker and write down the steps on 
the log. 
 
6. Say good-bye and end the call.  

































1. Set up Remote video platform with child. Greet them and ask how they 
are feeling. IF they say sick, follow the SOP procedure, otherwise go to 
step 2.  
 
2. Start recording the session to ensure fidelity. Ask the child to show you 
their step tracker screen, document the steps on the log. 
 
3. Ask if the child is ready, when they say yes or nod start game video of 
teacher. 
 
4. Have them play GoNoodle games for 15 minutes.  
5. Ask the child to show you the step tracker and write down the steps on 
the log. 
 
6. Say good-bye and end the call.  

































Thank you so much for allowing your child to participate in our study. We are curious to see how 
familiar your child is with digital games. Could you please fill out the following survey and return 

















































Thank you so much for allowing your child to participate in our study. We are curious to see what 
type of carry over you are seeing from our intervention. Could you please fill out the following 
survey and return it by email to kerchen2@unlv.nevada.edu?  Your time and cooperation is 












2. While your child was participating in our study, did you notice them playing more actively at 
































Have a paper that has a happy face, straight face, and sad face on it so the child can point to their 
opinion. Please also notate facial expression if it appears to convey meaning behind their answer. 
 

























































PARENT OF A CHILD PARTICIPANT CONSENT FORM 
 
Department of Early Childhood, Multilingual, and Special Education 
 
 
TITLE OF STUDY: Finding Ways Increase Physical Activity in Students with Disabilities in 
a Social Distanced World 
INVESTIGATOR(S): Jenna Weglarz-Ward, Ph.D. & Paula Kerchenski M.S. 
CONTACT PHONE NUMBER: (702) 895-1112 
It is unknown as to the level of risk of transmission of COVID-19 if you decide to participate in 
this research study. The research activities will utilize accepted guidance standards for 
mitigating the risks of COVID-19 transmission: however, the chance of transmission cannot be 
eliminated. 
 
Purpose of the Study 
Your child is invited to participate in a virtual research study. The purpose of this study is to find 




Your child is being asked to participate in the study because your child is: 
• between the ages of 4-6  
• receives special education services through IDEA,  
• lives in the Las Vegas area,  
• can participate in a movement-based game (e.g., dancing, walking, reaching), and 
• has access to a computer, tablet, or laptop with internet connection 
 
Procedures  
If you allow your child to volunteer to participate in this study, your child will be asked to:  
 
● participate in digital movement game (e.g., a teacher directed adventure game, GoNoodle 
game)  






● be video recorded while the intervention is being implemented (approximately 15 minutes)  
● answer questions about the games at the end of the study.  
● Set up a time for a contactless pick up of the step tracker 
 
The purpose of video recording the sessions are to ensure that the interventionists are implementing 
the intervention in a highly structured fashion and to record child activity during the intervention. 
The student investigator and the faculty research advisor will review the recorded video in order to 
ensure fidelity of the procedures. 
 
To ensure your child’s safety, this study is being performed via the remote video platform. They 
will need your assistance, logging on and logging off of the sessions. At the beginning of the 
session your child will show the student researcher the steps on their tracker. During the 15 minute 
intervention they will play an adventure game with a teacher/model or they will play games via 
GoNoodle website. At the end of the 15 minutes they will show their tracker to the student 
researcher to confirm the steps and then sign off. 
 
Benefits of Participation  
There may not be direct benefits to your child as a participant in this study. We hope to learn 
through you child’s participation which activity (a teacher directed adventure game or internet 
website) causes an increase physical activity in a confined area. This will give parents ideas to get 
children moving during COVID19. 
 
Risks of Participation  
There are risks involved in all research studies. In order to minimize this risk, when results are 
presented, they will be presented in as a group and/or with the use of the appropriate de-identifiers 
as listed below: Research participants will be referred to by their initials. If your child chooses to 
stop or becomes sick during the study their data will stop on that date. 
 
Another possible risk is related to video recording. Video will be recorded of your child during 
each session for the purposes of which are to ensure that the instructional strategies are 
implemented in a highly structured fashion and to record student activity levels. As a result, your 
child may feel uncomfortable during the recording of video. They can stop at any time by telling 
you or the researcher or just walking away during the session.  
 
Cost /Compensation  
There will not be financial cost to you to participate in this study. Individuals will be expected to: 
(a) participate in the intervention up to 15 minutes per day for 4 days per week for up to 5 weeks; 
(b) be video recorded for up to 15 minutes while the intervention is delivered. Your child will not 
be compensated for their time. At the end of the study, a contactless pick-up will be done for the 
tracker which will take 5 minutes of your time. Families will not be responsible for lost or damaged 
trackers. In the event of loss or damage to the tracker, the research team will provide a replacement.  
 
 






If you or your child have any questions or concerns about the study, you may contact Jenna 
Weglarz-Ward at (702) 895-1112 or jenna.weglarz-ward@unlv.edu. For questions regarding the 
rights of research subjects, any complaints or comments regarding the manner in which the study is 
being conducted you may contact the UNLV Office of Research Integrity – Human Subjects at 
702-895-2794, toll free at 888-581-2794, or via email at IRB@unlv.edu.  
 
Voluntary Participation  
Your child’s participation in this study is voluntary. They may refuse to participate in this study or 
in any part of this study. They may withdraw at any time without prejudice to your relations with 
the university. Furthermore, any data that would have been collected related to your child’s 
performance in this study would be destroyed. They are encouraged to ask questions about this 
study at the beginning or any time during the research study.  
 
Confidentiality  
All information gathered in this study will be kept as confidential as possible. When results are 
presented, they will be presented in aggregate and/or with the use of the appropriate de-identifiers 
as described previously. All data/records will be stored in a locked facility at UNLV for five years 
after completion of the study. After the storage time the information gathered will be destroyed. 
Recorded video, and other materials related to data collected that have not been de-identified, will 
not be uploaded or shared online. 
 
 
Participant Consent:  
I have read the above information and agree to participate in this study. I am at least 18 years of 
age. A copy of this form has been given to me. 
 
 
Signature of Parent                                              
 
 
Parent Name (Please Print)  
 
______________________________ 
Child’s Name (Please Print)      
 
____________________________________ 
Date                                              
 
Video Recording: 
   
I agree my child may be video recorded for the purpose of this research study. 
 
 






























YOUTH ASSENT TO PARTICIPATE IN RESEARCH 
 
Finding Ways to Increase Physical Activity in Students with Disabilities in a Social 
Distanced World 
 
There is a virus that is going around called COVID-19 and it may make you sick. If you take 
part in this research study, we will try our best to keep you safe from getting COVID-19. But 
even though we try to keep you safe from getting COVID-19, there may be a chance you can 
still get this virus. 
 
1. My name is Paula Kerchenski. 
 
2. In this research study, I am trying to learn if using a teacher adventure game or 
website will help kids be more active. 
 
3. In this study we will play a game with a teacher or web game. You may be videotaped 
during the activity. Videotaping will last for up to 15 minutes each day for up to 5 weeks or 
about 20 days. 
 
4. By participating in this study, you will be playing games on a computer and there 
may not be any direct benefits to joining our study.  
 
5. You may also learn how to be more active in your house. 
 
6. Ask your parents before you decide if you want to participate. We will also ask your parents 
if it is OK for you to help us. But even if your parents say “yes” you can still decide not to 
do this. 
 
7. Being in this study is up to you and no one will be upset if you don’t want to be in the study 
or even if you change your mind later and want to stop by telling us you don’t want to play 
anymore or walking away. 
 
8. You can ask any questions that you have about the study. If you have a question you can ask 
your mom or dad to call me at 702-895-3271 or ask me when you see me. If I have not 
answered your questions or you do not feel OK talking to me about your question, you can 
have your mom or dad call the UNLV Office of Research Integrity – Human Subjects at 







9. Point to the happy face if you agree to be in this study. Point to the sad face if you do not 
want to be in this study. You and your parents will be given a copy of this form after you 
have pointed to your choice. 
 
 
Child pointed to the happy 
face to agree to help us with 
this study: 
 Child pointed to the sad face 





Happy Face  Thumbs 
down 












Child pointed to the happy 
face to agree to be video 
recorded: 
Child pointed to the sad face 















Child’s name  Date 
 


























PARENT INFORMED CONSENT  
 




TITLE OF STUDY: Finding Ways Increase Physical Activity in Students with Disabilities 
in a Social Distanced World 
INVESTIGATOR(S): Jenna Weglarz-Ward, Ph.D. & Paula Kerchenski M.S. 
CONTACT PHONE NUMBER: (702) 895-1112 
  
It is unknown as to the level of risk of transmission of COVID-19 if you decide to participate 
in this research study. The research activities will utilize accepted guidance standards for 
mitigating the risks of COVID-19 transmission: however, the chance of transmission cannot 
be eliminated.  
 
 
Purpose of the Study 
You are invited to participate in a research study. The purpose of this study is to find out which 
of the following increases physical activity in children with disabilities at home a teacher led 
adventure game or GoNoodle. 
 
Participants 
You are being asked to participate in this study because you are a parent of a child who is: 
• between the ages of 4-6  
• receives special education services through IDEA,  
• lives in the Las Vegas area,  
• can participate in a movement-based game (e.g., dancing, walking, reaching), and 
• has access to a computer, tablet, or laptop with internet connection 
 
Procedures  
If you volunteer to participate in this study, you will be asked to do the following:  Complete a 
survey at the beginning of this study which asks about your child’s experiences with digital 
gaming. Read a step tracker for 4 days and text/email results to the researcher. Additionally, you 






may have noticed from your child participating with digital games. All surveys will be online to 
avoid contact to ensure your safety and the teams safety. 
 
Benefits of Participation  
There may not be direct benefits to you as a participant in this study. However, we hope to learn 
more about how to increase children’s physical activity.  
 
Risks of Participation  
There are risks involved in all research studies. This study may include only minimal risks. You 
may not be comfortable answering some questions. If this happens, you can skip those questions 
or stop answering at any time. 
 
Cost /Compensation  
There may not be financial cost to you to participate in this study. The first survey will take 
approximately 10 minutes of your time. Having your child wear the tracker and read the steps 
after 15 minutes for 4 days in a row will take 60 minutes. The final survey will take 
approximately 10 minutes of your time for a total of 20 minutes over the course of a 5-week 
period. 
 
Contact Information  
If you or your child have any questions or concerns about the study, you may contact Jenna 
Weglarz-Ward at 702-895-1112 or jenna.weglarz-ward@unlv.edu. For questions regarding the 
rights of research subjects, any complaints or comments regarding the manner in which the study 
is being conducted you may contact the UNLV Office of Research Integrity – Human 
Subjects at 702-895-2794, toll free at 888-581-279, or via email at IRB@unlv.edu.  
 
Voluntary Participation  
Your participation in this study is voluntary. You may refuse to participate in this study or in any 
part of this study. You may withdraw at any time without prejudice to your relations with the 
university. You are encouraged to ask questions about this study at the beginning or any time 
during the research study.  
 
Confidentiality  
All information gathered in this study will be kept as confidential as possible. No reference will 
be made in written or oral materials that could link you to this study nor will information about 
your participation be shared with school administration. All records will be stored in a locked 
facility at UNLV for five years after completion of the study. After the storage time the 
information gathered will be shredded.    
 
Participant Consent:  
I have read the above information and agree to participate in this study. I am at least 18 years of 
age. A copy of this form has been given to me. 
 
             







         


















Research Team Health Check Log 
To be completed by each researcher each day of data collection or live interaction with 
participants. 
  
Researcher Name:  
Date: Symptom Check: Are 






Temperature Reading: Fever or chills   
(From Centers for 
Disease Control, 
2020) 






Fatigue   
Muscle or body aches   
Headache   
New loss of taste or 
smell 
  
Sore throat   
Congestion or runny 
nose 
  
Nausea or vomiting   
Diarrhea   
Tested positive for 
COVID19 in the 
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